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= The Teaching of Geometry 


By DAVID EUGENE SMITH 


Professor of Mathematics in Teachers College, Columbia University. 


$1.25 


The appearance of this latest work upon the teaching of mathematics by 
Professor Smith is most timely and cannot fail to have a powerful influence 
not merely upon the work in geometry, but upon secondary education in 
general. The mathematical curriculum has been so severely attacked of 
late that a clear and scholarly discussion of the merits of geometry, of the 
means for making the subject more vital and more attractive, of the limi- 
tations placed upon it by American conditions, and of the status of the sub- 
ject in relation to other sciences, will be welcomed by all serious teachers. 
This work meets the attack upon geometry with no hesitation, justifying for 
the subject a place in every scheme of education worthy the name, showing 
the fallacy of the ephemeral attempt to make it merely utilitarian in a 
narrow sense, admitting frankly that the old geometry contained certain 
matter that is not suited to present conditions, showing the various lines of 
application that may safely be used, and presenting the subject in the attrac- 
tive light that has always characterized the work done by Professor Smith 
at Teachers College, Columbia University. 
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The Wentworth-Smith Geometry 


The Wentworth Plane and Solid Geometry revised by 
George Wentworth and David Eugene Smith 


In one volume: - - - - $3.30 
In two volumes : 
Plane Geometry - - $ .80 
Solid Geometry - - $ .75 


A rebision that makes the leading geometry of twenty years 
eben better than before. 

It has been the aim to retain the remarkable simplicity and logical treat- 
ment of the Wentworth Geometry while improving it in content and appear- 
ance. The result shows the Wentworth-Smith Geometry to be the most 
usable and attractive geometry in this country. Among other changes are 
noticeable : 

A more concrete introduction, acquainting the pupil at once 
with practical and interesting exercises. 

A decrease in the number of propositions so that only the great 
basal theorems and problems are included. 

A great increase in the number of simple problems. 

An improvement in the arrangement of material. 

With new cuts, new text, and new binding The Wentworth-Smith Geom- 
etry presents a book that answers every demand for an ideal modern course. 


GINN AND COMPANY 


BOSTON NEW YORK CHICAGO 
LONDON ATLANTA DALLAS 
COLUMBUS SAN FRANCISCO 
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WHEELER’S ALGEBRA 


First Course in Algebra 


By ALBERT HARRY WHEELER, Teacher of Math- 
ematics in the English High School, Worcester, Mass. 

Half leather, $1.15. 
This modern book includes : 


Three thousand mental exercises 


The largest number of graded written 
examples 


The best development of algebra from 
arithmetic 


A lucid and early treatment of graphs 
A through system of numerical checks 


Proofs and reasons marked for omission as class 
work at the discretion of the teacher 


Problems in Physics 


THE SAME. Brier Epition. (As far as Quadratics. ) 
Cloth, 95 cents. 


Algebra for Grammar Schools 
By A. H. WHEELER. Cloth, 50 cents. 


LITTLE, BROWN & CO. 


34 Beacon St., Boston 378 Wabash Ave., Chicago 


Durell’s School Algebra 


By FLetrcHeR DwuRELL 


The phenomenal success of this author’s Ge- 
ometry leads us to predict for this new Algebra 
an equal popularity. 


Particularly strong in its elementary work yet 
sufficiently rigorous and comprehensive to 
meet all College Entrance requirements. 


Charles E. Merrill Co., 


44-60 E. 23d Street New York 


Publishers of School and College Textbooks 


Brooks’s New Standard Algebra 


By Edward Brooks, A.M., Ph.D. 


A new book absolutely up to all modern requirements has been already 
adopted and is giving satisfaction in many of the best schools, 


Brooks’s Plane Geometry 


Brooks's Planeand Spherical Trigonometry 
Are the equal of any text-books of similar grade. 


Furst's Mensuration 


with special application of the prismoidal formula is the most compact and 
teachable book on the market, 


Christopher Sower Company 


Publishers 


24 N. 18th St. Philadelphia 
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Teachers Should Know These Books 


The 
YOUNG & JACKSON 
Algebras 


Elementary Algebra - - - $1.12 
First Course in Elementary Algebra .95 
Second Course in Elementary Algebra .70 


These books recognize the standard 
character of the subject-matter of 
algebra as now required in our 
schools and at the same time make 
a distinct advance in the method of 
its presentation. 


Send for Circulars 
“ Six Features of a Notable Book ” 


Gorton’s High School 
Course in Physics 


Common experience used as the founda- 
tion of teaching. 


Combines scientific accuracy with easy 
concrete approach. 


Physical principles are applied to every- 
day life. 


Outlines the historical development of the 
subject. 


Formulas are interpreted in the proper 
units of measure. 


Summaries and reviews given at close of 
chapters. 


Send for Prof. Gorton’s Monograph 
“Some Demands of Good Physics 
Teaching ” 


Published by 


D. Appleton & Company 


NEW YORK 


CHICAGO 


TEXT-BOOKS OF TRIGONOMETRY 
TABLES OF LOGARITHMS 
By EDWIN S. CRAWLEY 


Professor of Mathematics in the University of Pennsylvania 


ELEMENTS OF PLANE AND SPHERICAL TRIGONOMETRY. 


New and revised edition, vi and 186 pages, Svo. 


Price, $1.10. 


THE SAME, WITH FIVE-PLACE TABLES (as below), half leather. 


Price, $1.50. 


This book is intended primarily for college use, but is used in many 


secondary schoolsalso. 


SHORT COURSE IN PLANE AND SPHERICAL TRIGONOMETRY. 


121 pages, 8vo. 


Price, $0.90. 


THE SAME, WITH FOUR-PLACE TABLES. Price, $1.00. 
THE SAME, WITH FIVE-PLACE TABLES. Price, $1.25. 


This book is intended primarily for use in secondary schools, but 
many colleges, in which the time allotted to trigonometry is restricted, 


have adopted it. 


TABLES OF LOGARITHMS, to five places of demicals. 


xxxii and 76 pages, 8vo. 


with explanations. 


Seven tables. 
Price, $0.75. 


These tables are much better arranged than most of the tables pre- 


pared for school use. 


Orders, and requests for books for examination with a view to introduction, 
should be directed to 


EDWIN S. CRAWLEY, University of Pennsylvania, Philadelphia 
N. B.—In all cases specify by full title which book is desired. 


Progressive 
‘Teachers of Mathematics 


Who Are Doing The Most Efficient Work In Their Present Positions And 
Making Reputations For Themselves Which Are Certain To Bring Them 
‘Better Positions Are The Ones Who Endorse 


The Ashton and Marsh 
Mathematical Series 


Consisting of 


“Elementary Algebra” 
“College Algebra” 


“Plane and Spherical Trigonometry” 


“Plane and Solid Analytic Geometry”’ 


One Teacher Says: The ‘ Elementary Algebra’ is the most satisfactory text 
book I ever used because it is so clear in its statements, so well organized 
and so practical in the grading of its problems and exercises. 


Another Teacher Says: ‘Marsh and Ashton’s Trigonometry ’ is the sim- 
plest treatise to teach from I have ever seen in this subject. 


Still Another Teacher Says: Your ‘ College Algebra’ satisfies me in every 
way. ‘The first forty pages of ‘ Review Problems’ are just what Freshmen 
need to start them right. I shall continue to use it because it is the best, 


A Fourth Says: The ‘ Analytic (seometry’ was used by me for three suc- 
cessive years and then I changed to another text chiefly because students 
could pick up second hand copies in which solutions of the problems had 
been written out, and, partly because of the monotony of always teaching 
from the same book. 1 have now gone back to the Ashton, which is in my 
judgment the best Analytic Geometry published. 


Changing from one mathematical text-book—the old familiar one which 
can be taught with the eyes shut—to a new one having clearer statements 
of principles, more exact definitions, better graded exercises and problems 
pervaded with the snap of modern ideas, may mean more work af first 
but in the end mark the effect on teacher and on class. . 


Become acquainted with 
Marsh’s Elementary Algebra 


and see for yourself 


Charles Scribner’s Sons 


New York Chicago Boston Atlanta 
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IMPORTANT NEW BOOKS 


Mechanics. By Joun Cox, M.A., F.R.S.C., Macdonald 
Professor of Physics in McGill University, Montreal, formerly 
Fellow of Trinity College, Cambridge. With four plates and 
numerous figures. 8vo. $2.75. 

The Calculus for Beginners. By J. W. Mencer, 
M.A., Head of the Mathematical Department, Royal Naval 
College, Dartmouth. $2.00. 

A Class Book of Trigonometry. By Cnarces Davi- 
son, Sc.D., Mathematical Master at King Edward’s High 
School, Birmingham. $1.00. 

A Course of Pure Mathematics. By G. H. Harpy, 
M.A., Fellow and Lecturer of Trinity College, Cambridge. 
$4.00. 


Attention is also called to the following Series 


The Cambridge Manuals of Science and Lit- 
erature. Editors—P. Gites,Litt. D., and A. C. Sewarp, 
M.A., F.R.S. Already issued—The Coming of Evolution, 
by Prof. J. W. Jupp. The English Puritans, by Rev. 
Joun Brown. Heredity, by L. Doncaster. The Idea of 
God in Early Religions, by Dr. F. B. Jevons. Plant- 
Animals, by Prof. F. W. Keeste. Cash and Credit, by 
D. A. BarKerR. Per vol. 4oc. net. 

The Cambridge English Classics. 15 vols. 

$1.50 each. 


‘« Praise of appearance, type and paper cannot be too high.’’—Athene um. 


The Cambridge Historical Series. 16 vols. Edited 
by G. W. Proruero, Litt.D., LL.D. 


Any of the above books sent for examination upon request. 
Write for catalogues. 


THE CAMBRIDGE UNIVERSITY PRESS 


G. P. PUTNAI1’S SONS 


LONDON NEW YORK 
24 Bedford St. Strand 27 W. 23rd St. 


THE TEACHING OF PRIMARY ARITHMETIC 


By Henry Suzzallo 
Professor of the Philosophy of Education, Teachers College, Columbia University. 


In the RIVERSIDE EDUCATIONAL MONOGRAPHS 
60 cents net. Postpaid 


Send for a descriptive circular of this Series 


HOUGHTON MIFFLIN COMPANY 
Boston New York Chicago 


“CHAUTAUQUA” 


M-ans These Three Things. Which Interests You? 


A System of Home Reading 


Definite results from the use of spare minutes. Classical year now in 


progress. Ask for C. L. S. C. Quarterly. 
A Vacation School 


Competent instruction. Thirteen Departments; Over 2500 enroll- 
ments yearly. The best environment for study. Notable lectures. Ex- 
pense moderate. July and August. Ask for Summer ~chool Catalog. 


A Metropolis in the Woods 


All conveniences of living, the pure charm of nature, and advantages 
for culture that are famed throughout the world. Organized sports, both 
aquatic and on land. Professional men’s clubs, Women’s conferences. 
Great lectures and recitals. July and August. Ask for” Preliminary 
Quarterly. 


Chautauqua Institution, Chautauqua, New York 
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Teachers Prefer the Collins Algebras 
Because 


The books treat the subject in a new way ; are easy to 
teach, and help pupils to avoid failure. 


They omit everything unessential, and treat everything 
essential so that it is not unduly difficult or obscure. Time 
is saved by basing algebraic principles on arithmetic. 


They encourage proving and checking, thus stimulating 
the habit of accuracy, furnishing two different kinds of work, 
and introducing a natural review. 


Pupils Prefer the Collins Algebras 


Because 


They are extremely simple, and can be mastered with 
ease by the student. Students of Collins’s Algebras do not 
fail. 


They provide abundant clear suggestions to the student 
in just the right place. Students can work independently of 
the teacher, and learn to follow printed instructions. 


They correlate algebra with physics, geometry, and other 
branches of mathematics, and thus give a thorough preparation 
for the mathematics in those studies. 


COLLINS’S ALGEBRAS 


By Josepu V. Ph. D., Professor of Mathematics, 
State Normal School, Stevens Point, Wisconsin. 

Practical Elementary Algebra - - - $1.00 

Practical Algebra--First Year Course - 85 

Practical Algebra--Second Course .85 


AMERICAN BOOK COMPANY 


New York Cincinnati Chicago 
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WHAT SHOULD BE THE ESSENTIALS OF A COURSE 
IN MATHEMATICS FOR ELEMENTARY 
SCHOOLS IN NEW YORK CITY? 


By Gerorce B. GeRMANN. 


Our individual answers to this question are largely controlled 
by our individual opinions, in which school tradition, or voca- 
tional demands, or mere predilection enter as largely determin- 
ing factors. As yet we are not in possession of a sufficiently 
large body of scientifically treated data dealing with mathemat- 
ical courses of study which we may use as norms for the deter- 
mination of our answer. However, opinions on a particular 
subject of this kind are still of value in so far as they are based 
on intelligent experience with the factors specifically involved. 

Practical people will probably agree on the following: 

1. No course of study can be perfect or final. It attempts to 
meet a certain condition in a changing environment as best 
human experience can devise. 

2. A course of study ought not to be the expression of an in- 
dividual opinion as to how these conditions of the changing en- 
vironment are to be met. 

3. A course of study should be the outgrowth of the expe- 
riences of many individuals who are intimately concerned with 
the conditions which the course attempts to satisfy. 

4. A course of study should be formulated for the purpose of 
satisfying the conditions of a specific. educational situation. 
This implies that we preserve our poise and our balance; that 
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we perceive clearly the functioning values of the various factors 
that enter into the situation. 

There are three commonly accepted principles underlying the 
formulation of a course of study: 

I. The nature of the material selected is conditioned by the 
particular environment in which the pupils happen to be placed. 

II. The selection of the material of instruction is conditioned 
partly by the future needs of the pupils, and partly by the mental 
abilities of the pupils at their several stages of development. 

III. The arrangement of the material is conditioned by the 
capacities of the pupils; whence, as a corollary, arises the prin- 
ciple of arrangement with a view to the production of efficient 
results. I wish to consider each of these principles briefly in 
connection with the question propounded in the title of this 
paper. 

I. The nature of the material from which we may select 
topics for a course and syllabus in mathematics for the elemen- 
tary schools of New York City is well defined. We are in the 
midst of a vast center of commercial, manufacturing, mercantile 
and financial interests. These bring us into contact with the 
world at large at many points. The nature of the mathematical 
problems seems thus to be clearly indicated. Among the ele- 
ments of this complex we find such matters as foreign exchange, 
domestic exchange, stocks and bonds, duties, taxes, brokerage, 
insurance of all kinds, industrial conditions that have quantita- 
tive relationships, agricultural problems that indirectly concern 
the city, and so one through a large list. And as a foundation 
for all this we have, as basic material, the fundamental opera- 
tions with integers, with common fractions, and with decimals, 
the process of percentage, and the common measures in ordinary 
use. 

II. But the regulative function of the principle of selection 
sharply limits the range of the field that may profitably be cov- 
ered in the 850 hours allotted to mathematics during the eight 
years of our elementary school course. Hence arises the prac- 
tical question, Out of all the interesting and possible facts and 
factors of our immediate environment that possess quantitative 
relationships, what elements may we safely and reasonably select 
as fit subject-matter of instruction for children ranging in age 
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from 6 years through 14 or 15 years? As previously indicated, 
our controlling aim in selection has reference to two important 
conditions : 

1. The satisfaction of the practical needs of the pupils to be 
fulfilled by a particular subject; 

2. Furnishing material for suitable mental reactions, whence 
will arise valuable intellectual habits that are fostered by the 
functioning of such study. With respect to the intellectual 
habits fostered by the study of elementary mathematics in our 
schools, I presume that we shall agree on the two following as 
of greatest importance: (a) The ability to comprehend simple 
quantitative relationships; (b) The ability to resolve those re- 
lationships into a simpler form with facility and reasonable 
accuracy. 

Unfortunately for the theorist, the controlling aim and its 
conditions can not be applied to our situation with the mathe- 
matical precision of a formula. It happens that certain practical 
considerations of a deterrent rather than regulative character 
must needs inhibit any tendency to select material.of instruction 
in accordance with this aim and its conditions pure and simple. 

In the first place, we find confronting us the given time ele- 
ment in the schedule of studies. What we would select for the 
purpose of fostering mathematical abilities as they could, might, 
or ought to be fostered, is one proposition. What we ought to 
select in order to meet the requirements of a time schedule that 
formally allows for mathematics 125 minutes per week for the 
first year, 150 minutes per week for the second through the fifth 
year, and 200 minutes per week for the sixth through the eighth 
year, or a total of 850 hours for the entire course, is an entirely 
different proposition. 

In the second place, we should keep clearly in view the de- 
terrent function of the teaching factor. Mathematics is, for 
most people, a dry and uninteresting subject. The great major- 
ity of our elementary school teachers really know very little of 
mathematics beyond the simplest arithmetic. Their preparatory 
mathematical outlook has seldom extended beyond the twilight 
horizon of introductory algebra and plane geometry, in the dim 
glimmer of which they once perhaps half discerned a few truths 
which have long since taken flight on the wings of forgetfulness. 
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Hence in the formulation of a course in mathematics we should 
remember that our teachers, while earnest and hard working and 
ambitious, are nevertheless not mathematical philosophers, nor 
are they philosophical mathematicians ; for all of which we may, 
indeed, be truly thankful for the children’s sake. 

In the third place, we should not lose sight of the fact that 
a course of study formulated with the best of intentions, that a 
course perfectly practicable and educative under administrative 
conditions that effectively limit a class to 15 or 20 pupils who 
may be readily amenable to the ten commandments and the law 
dependent thereon, may be wholly visionary and futile when 
applied to our circumstances of administration. In our city 
schools we face registers of 50 and over, thus limiting opportu- 
nities for real teaching that begets power. Upon our administra- 
tive functions are imposed restrictions and limitations of a 
nature that cause to be retained in these overlarge classes the 
unfit, the wayward, the lazy, the indolent, and others of the 
submerged. These are plain facts, and in considering the mak- 
ing of a course of study we are obliged, as practical men, to 
face them. 

In the fourth place, we find ourselves confronted by the pres- 
ent necessity of a uniform course of study for practically all 
elementary school pupils, with their multitude of individual dif- 
ferences, who are unregulated by a common ideal possible for 
adolescents, or for children of a common stock, of a common 
language, of a common tradition. This, therefore, postulates a 
coufse that shall be a feasible minimum requirement, with equal 
emphasis on “ feasible” and on “ minimum.” 

These four deterrent factors, viz., the time schedule, the teach- 
ing factor, the administrative problem referred to, and the pres- 
ent necessity for a uniform course of study for all sorts and 
conditions of children, are usually completely lost to sight by 
critics. But they are present, they are vital, and they make an 
insistent demand on our attention. 

With these facts to control our ambitious fancies, I wish to 
present for your consideration the composite opinion of many 
teachers and principals relative to the topics that should be se- 
lected as a feasible and minimum basis for a course in mathe- 
matics for the elementary schools of New York City. This 
opinion is summarized in the following topics: 
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1. The four fundamental operations with integers. 


to 


. The four fundamental operations with common fractions, 
. The four fundamental operations with decimal fractions. 


Percentage as another aspect of fractions and decimals. 


mn 


. Very simple applications of percentage to real business situ- 
ations in profit and loss, commercial discount, commission, taxes, 
duties, insurance, and simple interest; in all of which as a mini- 
mum requirement only the direct case is to be considered. 

6. A working knowledge of the common measures in ordi- 
nary use in this city. 

This general opinion is also in favor of the elimination of the 
following topics now directed to be taught in our elementary 
schools: 

1. Algebra and inventional geometry. 

2. The impossible mensuration now allotted to the 84 grade. 

3. The metric system of weights and measures, for a working 
knowledge of which the science course may offer an opportunity. 

4. The indirect cases in brokerage, taxes, commission, duties, 
insurance, commercial discount, and interest, seldom called for in 
even highly specialized business activities, and for which an un- 
derstanding and a solution will be at hand when the business 
need therefor arises. 

5. The ridiculous and time-consuming improbable topics in 
compound denominate numbers. 

6. Longitude and time, which has its place in mathematical 
geography. 

7. True discount. 

8. A few odds and ends, such as the weight of potatoes, 
wheat, oats, etc., per bushel; troy weight; capacities of bins and 
cisterns; and the multiplication tables beyond 9 times. 

In practice, many principals have been driven to the necessity 
of omitting various of these topics, though they zealously en- 
deavor to have the entire course and syllabus taught as pre- 
scribed. With all of these topics eliminated, there would still 
remain much to be profitably taught that would be not only 
useful, but also highly educative as mathematical training. 
Indeed, it seems probable that a reduced course and syllabus 
would be much more useful and much more educative than the 
present overloaded and involved course. Our pupils would 
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have a chance to use what they acquire, for there would be time 
for wide application and for intensive drill of real worth; and 
they would have a chance to think about things mathematical, 
for they would be rid of the perplexing confusion that in a great 
measure is due to the presence in our course of traditional curi- 
osities and of a multiplicity of topics. 

As to the elimination of algebra, I wish to state that the ele- 
mentary school principals who have been consulted are prac- 
tically unanimously in favor of such a step. The opinions of 
the high school people were ascertained by means of a question- 
naire issued last May in which I propounded the three follow- 
ing questions: 

1. What is your frank opinion relative to the preparedness of 
our grammar school graduates in the algebra work now outlined 
for the 7B and 84 grades, when the graduates reach high 
school ? 

2. Does our grammar school algebra assist pupils to a better 
understanding of high school algebra ? 

3. Would you and your mathematics teachers recommend that 
the study of algebra be postponed until the first term in the high 
school ? 

Of the 19 high schools then established in our city, replies 
were received from 13. All of the replies to the first question 
may be summarized in the brief statement, “ variable and incon- 
sequential.” In answer to the second question, 8 answers were 
positively in the negative; 2 stated that the pupils were slightly 
helped ; 2 reported the mathematics department to be divided in 
opinion ; and just one answered in the affirmative. The replies 
to the third question were more decisive: 10 answered in the 
affirmative; I answered in the negative with the qualification 
that the algebra time should not be taken from the time allotted 
to arithmetic; 1 reported negatively without qualification; and 1 
reported a division of opinion in the mathematics department. 

As to inventional geometry, I may state that it has recently 
been incorporated in the new course of study in drawing where 
it quite properly belongs. 

III. The third of the principles underlying the formulation 
of a course of study has special reference to the arrangement of 
the material of instruction. Such arrangement is dependent on 
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the capacities of the pupils. The problem at this point is to 
grade the work with a twofold reference: (1) The matter should 
be arranged so as to accord with the abilities of the pupils; (2) 
the matter should be arranged so as to permit of the production 
of efficient results. It is in connection with this principle of 
arrangement that much hair-splitting arises, for here we trespass 
on the sacred domain of method. Shall we arrange the material 
spirally? Shall we revert to the older and substantial topical 
arrangement? Is a compromise preferable? The criticisms that 
come to me from intelligent critics who are daily laboring with 
our pupils, are unanimous on this one point; viz., that most of 
our children have mixed and hopelessly confused notions about 
various things mathematical, but definite and clearly defined 
notions about very few. Of course, there are all sorts of abili- 
ties, and even the same boy or girl develops in ability to com- 
prehend mathematical relations as time goes on. Yet we are 
convinced that matters can be helped considerably by an arrange- 
ment of material that will give the teacher opportunity to 
develop the work more intensively than is now possible. No- 
tions scattered over a large field, though we perceive the unity 
in diversity, do not appeal to the pupils in that philosophical 
way. The great majority of our pupils repeat glibly, perhaps, 
after us as we develop and interweave. But we all know how 
hopelessly they flounder when left alone. Too many topics and 
too many processes should not be crowded too thickly upon 
them—they are but children. 

With these considerations in mind, I submit, as the result of 
my conferences with those who are in daily and intimate touch 
with the matters with which this paper deals, an arrangement of 
the subject-matter based approximately upon the following plan: 

Ist and 2d years: Much concrete work for the purpose of 
affording a basis for the fundamental operations with integers, 
and also for the purpose of fixing numerical facts. Limit the 
main work in the manipulation of numbers to the operations of 
addition and subtraction, within a gradually extended number 
range of four-place integers. 

3d and 4th years: Development of the multiplication tables 
through 9’s and their correlative division tables. Gradually 
apply these to the operations of multiplication first, and then 
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to division, the overlapping of these two important processes not 
to occur until reasonable facility in the former with one or 
two-place multipliers has been gained. To the end of the 4th 
year limit multipliers and divisors to three places. Gradually 
extend the number range to seven-place integers. Introduce 
simple fractional notions in connection with the measures 
studied, and in the 4th year limit the fraction work to finding 
the business fractional parts of three-place numbers that are 
multiples of the denominators. The work in addition and sub- 
traction extended within the number range indicated for the 
grades. 

5th year: The chief work of the two grades of this year lim- 
ited to common fractions of a simple type, such as are to be 
met with in ordinary transactions; and to decimals of not more 
than six places. 

6th year: Opportunity should be given for clinching the work 
in fractions and decimals, and for correlating with these the 
operations of percentage as applied to situations within the 
pupils’ experiences or understanding. 

7th year: Application of the processes of percentage to the 
business situations previously mentioned, including simple inter- 
est, requiring the use of the direct case only. 

8th year: Survey of the entire course with special reference 
to certain underlying general principles of arithmetic as applied 
to integers, fractions, decimals, and percentage, thus also afford- 
ing an opportunity to the schools to render pupils assistance 
along the lines of their special needs after graduating. 

From this very brief and sketchy outline there has been 
omitted a number of topics, not purely operative in character, 
that furnish the raw materials with which the operations deal; 
such as, problem work, its nature and scope; measurements ; 
comparisons; business forms; as to which the time at my dis- 
posal does not permit of more than the passing mention that they 
would naturally find a proper place and use in the several grades. 

For the purpose of giving definiteness, unity, and coherence 
to a course of study, I commend to your consideration the plan 
of the present Philadelphia course of study in mathematics for 
elementary schools, which appeals to me as the best of the many 
that I have examined. In addition to a statement of work to 
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be done, there is printed in connection with each grade outline 
(1) clear and explicit directions for teaching the subject-matter, 
and (2) carefully selected type problems for regulating the 
degree of difficulty or of simplicity worth striving for. Some- 
thing of this order of efficient control I suggest as worthy of 
consideration for the purpose of securing desirable homogeneity 
in the mathematical work of our schools. 

To summarize: if I interpret the prevailing opinion of my 
colaborers correctly, the mathematical work of our elementary 
schools in New York City is in need of three distinct things: 

1. Elimination of the traditional, the unnecessary, the too 
difficult. 

2. Opportunity for an intensive treatment of topics, with due 
regard to reasonable correlation. 

3. Suggestions as to the results that may reasonably be ex- 
pected in the various grades. 


Pusiic SCHOOL 130, 
BrookLyn, N. Y. 
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ALGEBRA IN THE ELEMENTARY SCHOOLS. 
By James H. SHIPLEY. 


I have never yet heard of a high school teacher's being satis- 
fied with the first-year pupil’s knowledge of common fractions, 
and the other day a I. A. girl frankly admitted that she could 
not multiply 1224 by 1534 because she had skipped one grade, 
had then had algebra and geometry, and the review didn’t touch 
on mixed numbers. Of course, this was not the fault of any 
teacher, but the fault of a system which is trying to crowd too 
many things into too small a space. The real efficiency of the 
schools does not depend upon their being housed in million-dol- 
lar buildings, under a well-organized administrative force, ex- 
cellent equipment, etc.; it depends upon two things,—what is 
taught, and how it is taught ; and more especially upon the latter ; 
for every teacher of mathematics knows that a pupil can derive 
as much permanent good from the study of a very few topics 
or theorems, so presented as to be pleasing to the pupil, or at 
least interesting, and at the same time make him think, as he can 
from ten times the amount of material “ rammed home” with 
the sole object of being reproduced at examinations. The policy 
of standardizing everything by examinations is doing our ex- 
pensive school system an untold injury; the report of the city 
superintendent compares the schools according to the number 
of their pupils who pass the examinations, and the principal 
warns the teacher that he is rated according to the number of 
his pupils that pass, and this pressure is passed on to the pupil. 
Until some method of close class-room observation and super- 
vision is introduced with a view to allowing free rein to a 
teacher’s individuality and originality even at the expense of his 
pupil’s failing the conventional examinations, it is hardly worth 
while suggesting other changes. 

And what is taught is not of paramount importance; a well- 
informed, broad-minded, ingenious teacher of history, who can 
instill patriotism into a pupil and impart to him a desire for 
further reading of history after he leaves school, can do him 
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more good, as a future citizen, than a poor teacher of algebra 
might; or a teacher of algebra, by presenting the subject in an 
intelligent and intelligible way so as not to overburden the pupil 
or put him under too much duress, but lead him to see some of 
the interesting features of the subject, can do him more good 
than a poor teacher of history, who only tries to make the pupil 
accumulate facts. And so with the mathematics in the elementary 
schools; if all teachers are obliged to cover more matter than 
they really have time for, no one can do anyone any good, and 
poor teachers and good teachers are reduced to about the same 
level. When a person stops to think of all the things that he has 
learned at one time or another, and then considers how much 
of it he remembers, he can realize of how little importance the 
subject matter really is. Of two boys, taught in two different 
ways, for two different reasons, one might say that “7 is the 
ratio of the circumference of a circle to its diameter,” and the 
other would say that he had measured the circumferences and 
diameters of several circles and always found the circumference 
to be a little more than three times as long as the diameter. 

As many things as possible should be forced out of the ele- 
mentary curriculum so that what remained might be studied 
more leisurely and thoroughly. For example, to try to teach 
music to some of the boys is a farce, for the boy “ who hath not 
music in his soul’ is more “ fit for rapine, plunder, and murder ” 
after the process than before; and about the same can be said of 
free-hand drawing and several other things. In place of these 
and geometry, could and should be introduced a course in ele- 
mentary mechanical draughting. This is something in which 99 
boys out of a 100 are interested; it teaches them to be neat and 
accurate, it interests them in geometric forms and prepares the 
way for formal geometry, and it is the beginning of a profes- 
sion; for a good draughtsman is usually in demand. 

As for pupils getting algebra in the elementary schools, there 
is no reason why they should not have it from the very start, 
and become as used to the algebraic methods as they are to the 
arithmetic, for the algebraic method is clearer and admits more 
readily of explanation; it would also admit a larger variety of 
verbal problems, even to the extent of two unknown quantities, 
which pupils find very easy. The fact of these problems being 
practical or not is immaterial—the effort to introduce se called 


| 

| 

| 

| 

| 
| 

i 


I 38 fHE MATHEMATICS TEACHER, 


practical things into the curriculum is somewhat misdirected, for 
if a pupil in either the elementary or high schools can be taught 
enough English and arithmetic to see him through life, and in 
addition can be taught to think quickly and correctly and inde- 
pendently, he has acquired the most practical thing possible, and 
it makes little difference what he has studied to acquire this end, 
so long as he has been given an impulse to continue his work in 
literature or history or language or mathematics or biology, 
after he leaves school, as a recreation or pastime, free from 
compunction. 

There are many ways in which algebraic methods can be used 
in arithmetic with the result of making processes appear more 
rational, thereby breaking up the mechanical method of present- 
ing matter, and at the same time preparing for formal algebra 
those who are destined to take it. For example, pupils always 
seem to be interested in discovering a new way of doing the 
following example, 7-5 + 6-3 + 6-7+ 8-3+ 9-7 + 3-11, that is, 
instead of finding the value of each term in order, and adding, 
taking them by 7’s and 3's, 5-7 + 6-7 -+9-7 = 20-7 = 140; and 
6-3+8-3+ 11-3=25-3 =75, and 140+ 75215. This is an 
important algebraic principle which many authors even have 
overlooked, and pupils seem to like it; it can be used in addition 
and subtraction: 


11-7 82-13 
3°7 
15:7 

29°7 
203 711% 


Few pupils coming from the grammar schools can add a long 
column in groups of 10 which is so much more rapid and which 
h@ps them in algebra; and the majority of them are quite sur- 
prised when told that the easiest way to subtract is to add, very 
much like cashiers do. This idea is very helpful both in arith- 
metic and algebra, for example, 


- 
15% 8% 
634 
82 7M 


In order to get 15% it is necessary to add to the subtrahend 
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B44 


In the second example it is necessary to add 7 and 4 and 14, 
to 34 in order to get 81%. 

Multiplication can be easily explained and many examples 
made easier by the algebraic method. How many pupils in mul- 
tiplying 47 by 5 would multiply the 4o first and then the 7, or 
how many really know that it is 404-7 multiplied by 5, and it 
makes no difference which one is multiplied first; or that the 
quickest way to multiply 723 by 3 is to consider it as 700 + 
20 +. 3 and multiply from the left. This same principle appears 
in denominate numbers, and this subject can be taught more 
rationally in this way, instead of by rule—I think that it is a 
mistake to ever introduce a rule. 


5 yds.+ 2 ft. +8 in. 


4 
20 yds. +8 ft. + 32 in. 


Each one must be multiplied, and then the pupil can change these 
denominations afterwards. 

In multiplying 45 by 37 what we really do is to multiply the 40 
and 5 first by 7 and then by 30 and add, but it can be done men- 
tally very easily by beginning with 30, thus 


To square a number by this principle is still easier as (50-+7)?. 

Such a presentation of multiplication has three advantages, 
it shows the pupil a reason for the usual arrangement of num- 
bers in multiplication, it gives him an easy way of doing exam- 
ples mentally in less time than by writing, and it prepares him 
for the general principle of (a+b) (x+y) if he goes on to 
algebra. This same principle is of great use in fractions, yet 
not one pupil in 75 can apply it to such an example as 1224-1534, 
and I doubt if all teachers can, but why should not this method 
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be generally used? In the first place, how many pupils have 
had it called to their attention that 1224 means 12+ 2%? Mis- 
takes are continually made in surds on account of this very 
thing; for example 4.122% \3. But to come back to 
1233-1534, which nearly all pupils would do by reducing to 
fractions, how easy a mental problem it becomes if taken as 


12+ % 


The same is true of division, such as 1254 +-3 or 2734 by 4, 
and 125 yds. + 2 ft.-+ 11 in. divided by 3—there would be 4% as 
many yds., 4% as many ft., and % as many inches, and then these 
could be changed afterwards. In an ordinary example like 
2316-- 24=96™% (remainder 12) there is hardly a pupil who 
could not get the correct answer, yet hardly one who could tell 
what he really does with the remainder—he doesn't realize that 
he has been dividing the dividend by parts, and that the part re- 
maining must also be divided by 24, giving 124, or 1%, which 
must be added to the quotient as a part of it; from not knowing 
b 

a+b 

The algebraic method of finding the H. C. F. and L. C. M. 
recommends itself on the same grounds as these other principles, 
that is, it makes the work easier, lends itself more readily to 
explanation, and is therefore more rational and less mechanical ; 
3°5:7:2 can more readily be divided by 2-7 than 210 can by 14, 
and they are the same thing in two different forms. So in the 
following example, the algebraic method can be used throughout 


Mor + %ot 
370 35 


11-2-5 +9°3°7 +7°2°7 + 13°3'5 
2:3°5°7 


this, beginners in algebra get such quotients as a— 


__ 110+ 189 + 98+ 195 
210 


etc. 


Fractions afford the greatest field for algebraic work. Can- 
cellation as such should be abolished; pupils use it on all occa- 
sions, everywhere, and are usually wrong; cancellation seems to 
mean to them drawing lines through any two things that happen 
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to look alike. A great deal of such work can be prevented by 
keeping away from rules, and giving axioms as reasons for 
doing things. Often on asking a pupil what he has done and 
why he has done it, he points helplessly at his correct work and 
lets it speak for itself. For example instead of teaching, as is 
usual, that 24 is changed to 12ths by dividing 12 by 3 and mul- 
tiplying by 2, an axiom should be introduced to the effect that 
we can multiply the numerator and denominator of a fraction 
by the same number and not change its value, and then the 
only question is “by what is it necessary to multiply?’ The 
same is true in reducing fractions to lower terms—if we make 
the parts 3 times as large we need only 4% as many, etc. Pupils 
like to see this compared with adding the same number to numer- 
ator and denominator. When a pupil has seen these axioms he 
has a reason for doing things, and he also has something useful 
if he is going on to algebra proper. 

In arithmetic there could be a more extended use of algebraic 
symbols, especially parentheses. Who knows what 30-> 5 x 2 
means unless some one has told him? If two successive exam- 
ples could be written (30-5) & 2 and 30-+ (5 X 2) the pupil 
would be made to think, and anything tending to this end is a 
“consummation devoutly to be wished”; also, is there any 
difference between 10—7+2 and 10—(7+ 2)? Instead 
of the cumbersome sign of multiplication, the dot could 
be used as in algebra. Complex fractions, in which are 
involved so much patience and care, could be extended, and at- 


2/5 


2 

and —-, etc. 

Arithmetic and geometric progressions could be introduced in 
an elementary way as an interesting side light on insurance and 
interest, as well as in other ways, and even very young children 
could get lots of pleasure out of combinations and permuta- 
tions if adroitly handled—give them pieces of card-board in four 
different colors and let them see in how many different ways 
they could arrange the four, or how many different groups of 
two they could get; or let the boys figure out how many different 
base-ball batteries they could make up from their old arithmetic 
friends John, James, Henry, and Wm. as catchers, and Reginald, 
Percy, Fortescue, and Mike as pitchers; and after they have 
found out a few of these things, tell them that the seven boys in 


tention drawn to such combinations as 


Ne 
at 
> 

ave 

4 

on 


142 THE MATHEMATICS TEACHER. 


the first row could be seated in 5,040 different ways, or that 
the captain of an eight-oared crew has a choice of about 40,000 
different ways of arranging his men, or that the ten books on the 
teacher’s desk might easily get out of order, as there are 3,600,- 
ooo different orders that they could be in. A grilling and gruell- 
ing recitation in algebra or arithmetic might very profitably be 
stopped by a gentle transition into a discussion of the various 
methods of signalling on a warship, or into a lesson on word- 
analysis which is so sadly lacking from all of our courses—how 
many teachers have time to call attention to the endings of 
addend, minuend, dividend, multiplicand, or show that a divi- 
dend is so called for the same reason as some of the things that 
the Standard Oil declares; and would it not be true that pupils 
would be less apt to confound subtrahend and minuend if they 
knew that the former came from “sub” and “ traho, or trac- 
tum,’ and for the same reason, less prone to say that the product 
of 3 and § is 8 as some invariably do in every class that comes 
into the high school? If a pupil-is asked to go down one certain 
stairway out of several, he is more likely to remember which 
one to take if he knows the reason for going that way. It is 
such side-stepping from the regular hum-drum work of school 
that gives the pupils some interest in their work, and broadens 
their view, and a teacher who can pause long enough in the 
mad rush for examinations to present some such alleviating in- 
formation in an interesting talk is really a “superior teacher ” 
and is doing the pupil more good than one who can force ten 
times the amount of knowledge into the pupil’s head with the 
result of disgusting him with the subject, the teacher, and the 
school; such “superior” teachers, and there are many of them, 
should be sought out and besought to radiate their effulgence on 
their less “ superior ’’ comrades. 

Just one more topic, and that is graphs. As used in elemen- 
tary algebra they are simply a kindergarten method of repre- 
senting only crudely and more or less clearly, usually less, some- 
thing which is already as clear as it can be made; in algebra 


ar+ 3y=5 
+2y=7 


means that there are in existence two numbers such that two 
times one of them plus three times the other equals five, and 
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three times the first plus two times the second equals seven; 
and then there is a clear way of finding what those numbers are. 
To invent an entirely new system in order to put a new interpre- 
tation upon what is already clear, seems unnecessary; yet it 
is interesting, and should by all means serve as a side issue to 
be followed up by an elementary discussion of curves; for any 
pupil in either the elementary or high school is interested in 
learning how to make an ellipse with a cord, and to find that it 
is really only a flattened circle with two centers instead of one, 
and that the sun shining through a round hole in the shade 
casts an ellipse on the wall and that the curtain cord forms a 
catenary, and that a piece of tape on the tire of a moving bicycle 
goes like this ~~~ —and dozens of other things which make the 
pupils observing. But the real place for graphic tables and 
curves of all kinds is arithmetic; here is a great field for the 
tabulation of all sorts of interesting features and statistics— 
the boys could arrange a table for the base-ball league or interest 
tables for varying sums, time, and rates, tables of railroad fares, 
multiplication tables, etc. An ingenious teacher could make 
such work tremendously helpful and not boresome, and in con- 
nection only with a versatile teacher of English could give a boy 
a more useful education than he is getting now—more useful 
because it could be made more reasoning and resourceful. 


Curtis HicH SCHOOL, 
New York City. 
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SHOULD FORMAL GEOMETRY BE TAUGHT IN THE 
ELEMENTARY SCHOOLS? IF SO, TO 
WHAT EXTENT? 


By D. J. Ketty. 


In appearing before this assembly I feel somewhat like an im- 
postor, for I am not a mathematics teacher nor have I ever been 
one. Neither do I make any claim as a mathematician but am 
merely a plain superintendent of schools, somewhat young in 
experience and a trifle old-fashioned in ideas. As such I speak 
this afternoon and should you disagree with anything that is 
said you are at liberty to do so for “my hat is not in the ring”’ 
nor have I any fears of “ recall.” 

Since I was asked to speak as a superintendent of schools it 
seemed best for me not to give my individual opinions and ex- 
perience alone but rather to stand as the representative of school 
superintendents as a class and to give you an insight into the 
general trend of the thought and practice of those who are 
administering the affairs of our leading schools at the present 
time. Consequently I prepared a questionnaire and submitted 
it to representative cities in every section of the United States— 
from Maine to California—from Maine to Louisiana. I re- 
ceived over a hundred replies which have been the material 
largely used in this discussion, hence, the voice that now speaks 
to you is not that of a single prophet crying in the wilderness 
but rather it is the blending of many voices—a sort of composite 
made up of the well-modulated tone of the conservative East, 
the lusty yell of the progressive West, the discordant note of the 
insurgent Middle West and the gentle murmur of the awakening 
South. 

As is usual in such cases many and varied were the opinions 
expressed and the testimonies given. Some seemed to misin- 
terpret the intent and purpose of the questionnaire, evidently 
believing that I had some ulterior purpose in view—possibly to 
inflict on the schools of this country some new form of persecu- 
tion or inaugurate a new style of faddism. Some apparently 
thought that the committee who assigned me this topic did so 
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for the purpose of testing my sanity and that the school super- 
intendents of this country had been designated as a committee 
to pass judgment thereon. 

Now I disclaim any ulterior intent, for I never meant to sug- 
gest or inflict anything cruel, unreasonable or foolish but I was 
merely seeking the light for the purpose of passing it on to 
shine over or into this assembly. Furthermore, in considering 
my questions no superintendent had any right to pose as an 
alienist and offer expert opinion as to my mental condition. One 
informed me that the topic was too absurd for discussion and 
another frankly stated that he thought I must be crazy to take 
up such a topic. I protest that I am not crazy but rather am 
clothed in my right mind entirely and that this topic is a most 
sensible one even for school superintendents to consider. 

Before giving you the result of my findings I wish to treat the 
subject briefly from the more technical or scientific point of 
view. Those of you, which are doubtless all of you, who have 
read Dr. Smith’s most excellent book, “ The Teaching of Ele- 
mentary Mathematics” have found that the author gives a very 
illuminating treatment of this very subject which we are now 
considering and in this treatment we find a summarization of 
the opinions of various famous psychologists and mathematics 
teachers on the teaching of geometry in the elementary grades. 
From these I wish to quote briefly. 

Rousseau held that “the elementary concepts of the science 
of geometry should be acquired in the lower grades but for these 
pupils it should come by the art of seeing instead of by the art of 
reasoning.” La Croix a leading mathematics teacher of a hun- 
dred years ago said, “ Of all branches of mathematics geometry 
is possibly the one which should be understood first. It is a 
subject well adapted to interest children provided it is presented 
to them with respect to its applications. The operations of 
drawing and of measuring cannot fail to be pleasant, leading 
them to the science of reasoning.” Laisant believed “ the first 
notions of geometry should be given a child along with the first 
notions of algebra following closely upon the beginning of 
theoretical arithmetic.” 

As Dr. Smith states these are not the ideas of mere theorists 
but of practical teachers and these ideas have been carried out 
with more or less extent in European and American schools. 
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In this country Professor Hanus worked a course for the 
seventh and eighth grades of the Cambridge and Boston schools. 
It began with object teaching and led up to the demonstration 
of all the simpler propositions. In Germany a course was pre- 
pared somewhat similar in scope but neither of these savored 
very much of Euclid. Some formal demonstrations, however, 
were introduced as a sort of climax. 

In this country at least results could not have been satisfac- 
tory, for Boston reports that they now teach no geometry in 
their elementary schools nor do they believe it desirable. Su- 
perintendent Parlin, of Cambridge, says that formal demonstra- 
tions should not be taught in the grades, but he does advocate a 
sort of inspectional form which will lead pupils to discover by 
inspection much that they will later demonstrate by the usual 
methods. 

I find that Galesburg, Illinois, also had, about forty years ago, 
a course in geometry in their grades, which was subsequently 
discontinued. 

Nashua, N. H., tried it in the ninth grade about fifteen years 
ago, but being only partly successful it was dropped. The chil- 
dren’s minds seemed too immature to grasp a subject of this 
kind. 

Jersey City has given inventional geometry in the seventh and 
eighth grades, but dropped it as beyond the comprehension of 
the children. 

The only place I found now having an elementary course in 
the subject is Indianapolis, which introduces it in the seventh 
grade. This course is almost wholly of a constructional and 
practical nature, without any formal demonstrations, unless 
one could call the answering of questions such. 

Concord, N. H., has taught concrete forms from Hornbrook’s 
Concrete Geometry with favorable results. In St. Louis geo- 
metric concepts are introduced through arithmetic text-books 
and in drawing. Auburn, Maine, hopes to include it later. The 
Des Moines superintendent states that he has had foreign chil- 
dren come into his schools who had had geometry in the grade 
schools of their native country, but their knowledge was so su- 
perficial as to lead one to believe that it is a pedagogical blunder. 

On this point of the pupils’ ability there seems to be a great 
difference of opinion. 
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Dr. Leonard, of New Rochelle, says that there is no question 
but that children can easily learn the simpler propositions in 
formal geometry but there is more useful work for them. 

Superintendent Shear, of Poughkeepsie, believes that geom- 
etry may well be taught in the eighth grade. Children should 
know certain forms such as lines, angles and polygons. In addi- 
tion there should be a few simple proofs such as: (1) vertical 
angles are equal, (2) the sum of the angles on one side of a 
straight line is equal to two right angles. It does seem to me, 
if | may venture an opinion, that children can comprehend the 
demonstration of either of these as easily as they can the com- 
puting the rate of income on 40 Chicago, Rock Island and Pa- 
cific refunding 4’s purchased at 96} or the time in Honolulu 
when it is sunrise in New York. 

In opposition to these views I find a rather formidable array. 
Yonkers claims that the precise methodical reasoning of formal 
geometry is too formal for young children. Other places that 
agree with this testimony are Ithaca, Oswego, Kingston, Albany, 
Atlanta and Denver. 

Oakland, California, believes that below the high school geom- 
etry would be almost wholly a memorizing process. Superin- 
tendent Tisdale, of Watertown, N. Y., agrees with this and 
sounds a note of warning. He believes that in substituting 
memorizing for reasoning the children would get a false start 
and thus do much harm to their further progress in mathemat- 
ical studies. 

There seems to be a very prevalent opinion that formal geom- 
etry has no place in the elementary curriculum for different 
reasons. Some superintendent, as has already been stated, be- 
lieves that it could be done, but he regards it as unfeasible. As 
Superintendent Smith, of Cortland, says, “ A boy may be taught 
to walk on his hands, but there is no reason for it so long as he 
has good feet.” Newton, Massachusetts, says that it might 
be taught but so might a host of other things. 

Other subjects are suggested as giving just as good training 
besides being of more practical value. Training to think, to 
reason and to observe could be carried on as well or better in 
the study of English grammar, arithmetic, science or almost any 
other subject. In fact a most successful superintendent in one 
of the best cities educationally in this state claims that formal 
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geometry is of but little value anywhere in the educational 
process. 

Many superintendents think it impossible because of lack of 
time. Rochester says that we are attempting too much in the 
grades and a vast chorus catches up the refrain and sing, “so 
say we all of us, so say we all.” The elementary course is too 
crowded ; our grades are overcrowded; there is no room for any- 
thing more; our schools are overloaded; no time for anything 
more; no more subjects in the elementary course; work should 
be more concentrated ; we now spread out too much; let us con- 
centrate; fewer subjects better taught; etc.; etc. 

This may all be true, yet if we can offer something better than 
we now have should we not do it? We often do attempt too 
much and do much that is superficial. Leaving out the question 
of geometry we have to eliminate many things that might be 
attempted. Aristotle taught us something about the importance 
of exercising the sense of proportion. President Hyde, of Bow- 
doin, says that a proper development of this sense is a requisite 
for a well-balanced teacher. This does not mean though that 
we are to neglect a good thing just because we are busy. If 
best to do so take up the new thing and leave out something less 
important. 

Another objection is one that has already been cited, namely, 
too difficult for the children. In addition to these the lack of 
suitable text-books and scarcity of properly trained teachers 
would make the task of introducing formal geometry into the 
grades impossible. It is true that text-books are wanting, but no 
teacher is fitted to teach any grade mathematics unless she has 
had a thorough training in geometry; without it no teacher can 
get the broad, comprehensive view of arithmetic needed to assign 
relative values and properly grade the work. 

There seems to be a very general call for the constructional 
or inventional geometry, which one superintendent says is no 
geometry at all, but for the sake of argument we will call it such. 
That this is essential there seems to be little reason to doubt. 

Even as low as the kindergarten some geometrical facts can 
be taught and in connection with arithmetic and drawing some 
geometric terms may be used. Our children must know the 
shape and names of figures and solids. The construction of 
squares, triangles and other problems is an interesting and 
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essential part of drawing. How to measure these figures and 
the solids is a necessary part of arithmetic. In the industrial 
work of the higher grades further application could be made. 

It is my opinion that in connection with all of this informal 
work a properly trained and skillful teacher can easily bring in 
much that is usually regarded as formal with the result of giv- 
ing the pupil more light, furnishing him valuable information 
which he may never get providing he does not enter the high 
school and if he does enter then his interest will be aroused so 
that high school mathematics will be looked forward to with 
pleasure and handled with greater ease. In the words of Su- 
perintendent Hughes, of this city, “if the teachers knew geom- 
etry so well that they could, out of the abundance of their knowl- 
edge work in some of the important principles it would be well.” 

For a general summing up I can do no better than to quote 
Superintendent Dyer, of Cincinnati: “ Concrete or constructive 
geometry is a valuable part of the elementary mathematics and 
should be taught with mechanical drawing, wood work and men- 
suration. In the eighth grade a little formal geometry to give 
conception of the propositions in mensuration. ‘Propositions of 
bisecting lines are easily within the comprehension of eighth- 
grade children. The formal should, however, be kept subsidiary, 
being included in the arithmetic and not given as a separate 
course in eighth-grade geometry.” 

And to the whole discussion I offer the following conclusions: 

Informal or constructive geometry should be introduced into 
the elementary school work, (1) through the course in drawing 
in practically all grades, (2) through the work in arithmetic 
more especially in the upper grades, (3) through the manual 
training or other mechanical work, (4) through the knowledge, 
experience and skill of the teacher. 

Formal geometry should not be introduced as a separate sub- 
ject. It should be blended with the regular arithmetic of the 
eighth grade and given as a climax to the informal geometry 
and also as a prelude to the mathematics of the high school. 

In attempting this we must have in mind the interests of the 
children, for their interests alone should be the end, aim and 
endeavor of all work in our schools. 

Rome, N. Y. 
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By E. S. Craw ey. 


Mr. President, Ladies and Gentlemen: I bring you cordial 
greetings from the parent Association of which you are forming 
a Section here, and from your older sister Section in the eastern 
part of the State. The President of the Association, my col- 
league, Dr. Schwatt, desired me especially to extend to you his 
congratulations and best wishes. 

When Professor Long invited me to come here to speak at 
this meeting, he asked me to name my subject. I found it more 
difficult to do this than to think of what I wanted to say. In 
fact what I want to do is to speak of a number of things, all 
connected with mathematical teaching it is true, but not neces- 
sarily very closely connected with each other, or forming what 
could in any sense be called an address upon a set topic. What 
I shall have to say to you will not be novel. I can do no more 
than voice what all of you have thought at one time or another, 
because the experiences which we get from the pursuit of our 
profession must be pretty much the same everywhere, and our 
conclusions as to what is good and what is bad, its difficulties, 
its troubles of various sorts, and its pleasures and satisfactions, 
must be in the main alike. It is a good thing, nevertheless, for 
us to meet together and give utterance to our thoughts, even 
though we realize what I have just said, for it helps to give sub- 
stantiality to our ideas. Moreover it is helpful to know that 
others are struggling with the same problems that vex us. 

The tendency of teachers to form associations is not a very 
recent tendency, although some of us who have been in the har- 
ness for twenty-five years or more can recall the time when 
there were no such associations, or when their influence and 
activity were much more restricted than they have since come 
to be. The principal object of such associations is the promo- 
tion of efficiency. Apart from this they would have little rea- 
son for existence. That they accomplish this object is shown 
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by their continued growth, activity and ever-widening influence. 
I mention one thing in this connection, as it is a most unfortu- 
nate condition, but one which happily cannot well continue under 
the influence of an active and vigorous association such as this: 
I refer to the fact that there has often been in the past too much 
lack of sympathy between college teachers and school teachers. 
It has come about doubtless from the unfortunate relation they 
hold to each other in that the college teacher receives the product 
of the school teacher’s effort and does not always find it to his 
liking. Being human he naturally says, or thinks if he doesn’t 
say, unpleasant things about the teacher in the school. Doubt- 
less this censure is sometimes deserved, and doubtless also if 
the product of the college teacher were judged in the same way 
by some one higher up, he would likewise often be exposed to 
well-deserved censure. You have heard the old joke on our 
friends, the physicians, that their mistakes are all buried, so 
in a sense is it with the mistakes of the college teacher: they 
are swallowed up in the hurly-burly of life and it is hard to 
trace them back to their source. Now, as a matter of fact, the 
teacher in the school has the harder, and, in some ways the more 
responsible task, and his failures should be judged very chari- 
tably by those who follow after. It is the school teacher's 
duty to sow the seed, to tend the young shoot, and to start it in 
the right direction. I wish I had words in which to tell you 
how strongly I feel the deep and vital importance of these begin- 
nings in the study of mathematics. So much, so very much, 
depends upon getting the student to have the right point of 
view. Note that I do not say “ giving” the student the right 
point of view. You cannot give it to him; you can help him to 
get it, but he must get it for himself. Of course, there is the 
technique, of which I shall speak later, but with the right point 
of view, or the right orientation with respect to the subject, if 
you prefer that way of putting it, there will be comparatively 
little difficulty, in most cases, with the technique. 

Now a word as to what I mean by getting the right point of 
view. I mean simply that the student should be led to realize 
that mathematics is after all nothing but common sense. I am 
sure that time and again you have all been astounded at the 
evident helplessness of students, apparently in the full posses- 
sion of their normal faculties, who have halted and stumbled 
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over the simplest deductions. I believe that this is almost in- 
variably due to their utter failure to realize the common sense 
of the thing. Now as I have said, it is not enough to tell the 
student this, however impressively you may do it. He must 
get to see it for himself. That point attained, however, he is 
prepared to appreciate the beauty of mathematics, to enjoy its 
simplicity, and to see how each part helps the other and does its 
share in rearing the whole structure. In this connection the 
opening sentences of Dr. A. N. Whitehead’s recent book, “ In- 
troduction to Mathematics,” seem most appropriate and, with 
your permission, I shall read them. Dr. Whitehead says: 

“ The study of mathematics is apt to commence in disappoint- 
ment. The important applications of the science, the theoretical 
interest of its ideas, and the logical rigour of its methods, all 
generate the expectation of a speedy introduction to processes 
of interest. We are told that by its aid the stars are; weighed 
and the billions of molecules in a drop of water are counted. 
Yet, like the ghost of Hamlet’s father, this great science eludes 
the efforts of our mental weapons to grasp it— ’Tis here, ’tis 
there, ‘tis gone ’—and what we do see does not suggest the same 
excuse for illusiveness as sufficed for the ghost, that it is too 
noble for our gross methods. ‘A show of violence,’ if ever 
excusable, may surely be ‘offered’ to the trivial results which 
occupy the pages of some elementary mathematical treatises. 

“The reason for this failure of the science to live up to its 
reputation is that its fundamental ideas are not explained to the 
student disentangled from the technical procedure which has 
been invented to facilitate their exact presentation in particular 
instances. Accordingly, the unfortunate learner finds himself 
struggling to acquire a knowledge of a mass of details which 
are not illuminated by any general conception. Without a 
doubt, technical facility is a first requisite for valuable mental 
activity: we shall fail to appreciate the rhythm of Milton, or 
the passion of Shelley, so long as we find it necessary to spell 
the words and are not quite certain of the forms of the indi- 
vidual letters. In this sense there is no royal road to learning. 
But it is equally an error to confine attention to technical 
processes, excluding consideration of general ideas. Here lies 
the road to pedantry.” 

The next question which naturally presents itself is whether 
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our teachers of mathematics are generally prepared to do this 
kind of work. I have no doubt that many are doing so; others 
perhaps need but a hint to set them thinking about it. There 
are doubtless many others, however, who are content to jog 
along teaching what the book says, and seeing that the pupils 
get the right answers without doing anything to vivify the sub- 
ject or to articulate it with the facts of everyday life, as the 
current phrase goes. Now I, personally, am not so much con- 
cerned with “articulating it with the facts of everyday life “— 
that will take care of itseli—as I am with articulating it with 
the laws of everyday common sense, by which, toexplain further, 
I mean leading the student to make his mathematical thinking 
a spontaneous part of his mental activity, just as his thinking 
about football, the purchase of a new hat, or any other matter 
which does not require conscious mental effort. Many teachers, 
however, are helpless in an undertaking of this kind, for they, 
themselves, lack the necessary foundation, but I am aware that 
they are often the victims, perhaps the unwilling victims of a 
bad system. Let us suppose a case: Suppose in a school there 
is need, in an emergency, for a teacher to take charge of a class 
in Latin. The head of the school in looking around for someone 
to fill the gap finds a teacher who has vacant time at the periods 
when the class in question is to meet and asks him to step in. 
He demurs on the ground that he has studied very little Latin, 
that he has never read the author with whom the class is en- 
gaged, and that besides this, it has been so many years since he 
has opened a Latin book that he forgets almost all he ever knew 
about it. Can you conceive the head of the school insisting that 
notwithstanding these handicaps the teacher take the class? I 
will not say that this could not happen, for it is said that all 
things are possible, and I suppose interlinears are still in the 
market, but I think you will agree with me that it is very un- 
likely to happen. Yet I venture to say that when the subject is 
algebra or geometry, even more, if it be arithmetic, the exact 
parallel does happen with painful frequency. Yet I maintain 
that in no subject are specially trained teachers more necessary 
for successful results than in mathematics. If our associations 
can open the eyes of principals and school boards to this fact, 
they will be doing splendid work. To teach from the book, and 
simply from the book, means inevitable failure in mathematical 
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work. No text-book is entirely satisfactory to the capable 
teacher. He will sometimes wish to amplify the subject matter, 
or to present it from a different point of view, and the mere 
fact of his doing so acts as a stimulus to his students, for they 
see that the subject is not a mere lot of cut and dried formulze 
or theorems between the covers of a book, but a living thing 
about which one can think, and which one can handle for him- 
self. Again, the capable teacher will never accept as a reason 
why a thing is so the statement that that is what the book says, 
or that is what the teacher himself has said. Dogmatic asser- 
tions, no matter what the authority, must be banished abso- 
lutely from the mathematical class room. This does not mean 
of course that we may not give our students information about 
facts the demonstration of which is at the time beyond their 
reach. Such information is in fact stimulating to an ambitious 
student as it points the way for him to the higher levels. There 
is nothing so discouraging because there is nothing so hopeless, 
as to have a student tell you that he has “ finished algebra” or 
“finished geometry.” 

Just now I said that when the student has gotten the right 
point of view of the subject there will not be much difficulty 
with the technique. Of course it will not be all plain sailing. 
All that I can do is to point out certain matters which my expe- 
rience as a teacher have brought to my notice, which lead me 
often to wish that the earlier training of some of the students 
I get had been conducted in some way differently. My theoriz- 
ing as to what might be done may not be of much value, but 
it may at least form a basis for discussion. Speaking of algebra, 
the fundamental difficulty with the inefficient student seems 
often to be failure to comprehend algebraic notation. Algebraic 
notation so far as it goes constitutes a language, and I often 
wonder if enough stress is laid upon this phase of the matter. 
Every algebraic statement (7. e., every algebraic equation or 
identity) and every algebraic expression can be translated into 
English, and every statement in words which has to do with 
suitable matters can be translated into the language of algebra. 
The former process is usually the easier, at least until a very 
complete mastery of algebraic technique has been acquired, so 
that in this respect the relation of algebra to English is the same 
as in the case of other languages. Now until a student can 
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readily translate any algebraic expression into its equivalent 
English, or better until he can without such actual translation 
form from the expression itself a clear mental picture of the 
meaning, he cannot be said to have gained a satisfactory mas- 
tery of algebraic technique. No student who looks at the ex- 


with any appreciation of its meaning will say 


3+2r 
+ 


I 
that we can cancel the 2’s and get -, and yet there is no 


3+4 
more common error with the indifferent, or the ill-prepared stu- 
dent. I wish by the way that the term “ cancel” could be elimi- 
nated entirely from the vocabulary so far as it applies to the 
operation of dividing the numerator and denominator of a frac- 
tion by the same factor. . 
While in its expression algebra is appropriately denominated 
a language, in its operation it is a machine. Herein lies its 
power. In applying algebra to the solution of a problem we 
substitute its purely mechanical and easily applied operations 
for what would require otherwise a complex mental process. 
Students often, or perhaps generally, fail to appreciate this or 
only half appreciate it. When I was a boy in school we had 
once a week an exercise called mental arithmetic, in which we 
were called upon to solve without so much as a stroke with 
pencil or chalk a variety of problems by a process of pure rea- 
soning. These problems were usually of a kind that could be 
solved much more easily, by which I mean with much less con- 
scious mental effort, by algebra; and perhaps the recognition 
of this fact helped us to appreciate the value of algebra. I 
understand that such exercises are banished from the curricu- 
lum now, but I sometimes wonder if they might not be restored 
with advantage. Algebra, being a machine, must be correctly 
used. If one pulls the wrong lever, or turns a crank the wrong 
way, he will probably get some result, but not the one he should 
get, and if he is not aware that he has misapplied the machine 
he will be left in ignorance regarding the reliability of his result. 
The correct application of the machine requires careful observa- 
tion and attention, and a habit of precision, all qualities not 
usually innate, which therefore must be developed. I have now 
in one of my classes a student who never by any chance seems 
able to see a minus sign if it is attached to the first term of an 
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expression. Another fault of the same general character which 
affects multitudes of students is what I term blindness of the 
left eye. This is an affection not ordinarily manifest, but breaks 
out, so to speak, only when the student starts to work trans- 
forming an equation. He will go through all sorts of evolu- 
tions with the right hand side of the equation, changing its value 
in all sorts of ways, apparently quite blind to the fact that the 
equation has a left hand side at all. This is especially true 
when the left side of the equation is a single expression, dy/dx 
perhaps, whose value he is trying to reduce to a simpler form. 
Another most desirable quality in the student of algebra, and in 
fact of any branch of mathematics, is a sense of order. When 
I see how some students do their work my surprise is not that 
they sometimes get things wrong, but rather that they ever get 
them right, so hopelessly lacking in any orderly arrangement is 
what they produce. One of my colleagues at the University of 
Pennsylvania has a very forcible way of bringing home to his 
classes the advantages of order in one’s work. He rapidly puts 
on the black-board twenty-five or thirty crosses arranged in no 
special order, but hit or miss all jumbled up together, and asks 
if any of the class can tell at a glance how many there are. Of 
course no one can. He then arranges the same number of 
crosses in rectangular order, and the number is at once disclosed. 
He tells me that this simple expedient has been very successful 
in impressing the students with the value of order. 

Students quite as a matter of course fail to appreciate to any- 
thing like its full extent the power of the tool called algebra. 
I say, quite as a matter of course, because it is natural that this 
should be so. We as teachers usually expect too much. We 
forget the enormous advantage which we have through our 
familiarity with the processes due to the constant repetition of 
them which we are obliged to make. Until such a facility in 
handling algebraic expressions has been acquired as to make 
the operations a matter of second nature, so to speak, one can- 
not give his entire attention to the real meaning of what he is 
doing. And in this connection, I believe that the element of 
time plays a great part. Most of you I think will be able with 
me to recall experiences where after working unsuccessfully at 
some problem or discussion without success, and leaving it in 
disgust, you have come back to it after a week or a month, or 
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perhaps longer and find to your astonishment that there now 
appears to be no difficulty at all. Your mind has in the mean- 
while been unconsciously adjusting itself to the situation and 
the correct point of view has been reached. So with students 
time is needed to assimilate the new ideas which the study pre- 
sents to them, and if it is not given, mental indigestion follows. 
For this reason I think that in the study of a subject like algebra 
as much can be accomplished with two periods a week for two 
years as with five periods a week for one year. 

I find amongst the students who come to me two faults, or 
rather one fault and one error of judgment prominently in evi- 
dence. The first is inability to separate what is essential from 
what is merely incidental in an operation. Very briefly and 
simply what I mean is this, and I shall use numbers to illustrate 
my point for they will serve quite well. If a student is asked 
to multiply 20 by 18 and divide the result by 45 times 8, he 
often does not realize as fully as he should that when he has 

x1 

written 8 
anything he may do subsequently is merely a transformation of 
the result in a simpler form, that is, it is merely incidental. 
The second point to which I refer above is a tendency to do a 
great deal of unnecessary multiplying of algebraic expressions. 
In most of the operations of algebra, it is better to leave an 
expression as the expressed product of factors, for then one can 
see how it is made up, and I constantly find it necessary to warn 
students not only against the futility, but of the positive harm 
often done by needlessly performing expressed multiplications. 

I find my students as a rule lamentably ignorant of the mean- 
ing of the technical language of algebra. Such words as “term,” 
“rational” and “irrational,” “ imaginary,” “ 
ton.” 


the operation is actually completed, and that 


root of an equa- 
degree of an expression,” and various others very often 
convey no meaning to the student’s mind, or at any rate no 
clearcut definite meaning, so that to make use of such expres- 
sions in talking to a class is often sheer waste of time. Another 
point to mention is a difficulty arising out of the fact that as we 
advance in the study of mathematics our way of looking at 
things shades over very gradually from one point of view to 
another, and the student does not always follow as he should. 
This statement is very vague and I will try to be more specific. 
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In the study of elementary algebra, for example, + represents 
to the student some unknown number, with the emphasis upon 
the adjective “ unknown.” But as we advance we change grad- 
ually our point of view and begin to think of + as a variable, 
until finally we learn to think of it exclusively as a variable and 
the question of whether it is known or unknown is often if not 
usually of quite minor importance. The introduction of the 
graph into algebra is an easy and effective way to make this 
transition. But although graphical methods have now been in 
vogue in elementary teaching for some time I still find that 
while students can generally solve a quadratic equation, they are 
not well acquainted with it as a rational quadratic function of a 
variable which vanishes for two values of the variable, called 
the roots of the equation, nor do they readily handle this quad- 
ratic expression in the different ways in which it is used, ways 
which have no connection with its actual solution. 
Mathematicians have in recent years been profoundly inter- 
ested in the study of the fundamentals of both algebra and 
geometry. While as teachers it is our business to know some- 
thing of the results of these investigations on account of their 
great significance and the enlarged view they give us of mathe- 
matical operations, we cannot introduce them except with great 
caution to our younger class of students, and in this class I 
would include the generality of students in college as well as 
those in school. They are rather for the selected few. This 
leads me to make the remark that I deem it of doubtful advan- 
tage to bring to a student’s attention matters which either 
through his immaturity of mind or want of preliminary train- 
ing he is not yet ready to appreciate. It can serve only to befog 
him and to raise in his mind an impression that, however it may 
be for others, he has reached the limit of his powers of compre- 
hension of so abstruse a subject. Similarly it is useless to ex- 
pect students to appreciate refinements of demonstration in- 
tended to give scientific completeness, when the special diffi- 
culties which such refinements are intended to meet have not 
occurred to the student himself, or when if pointed out to him 
he does not grasp their force or significance. On the other 
hand there is danger in holding off too much from such matters, 
as reference to them sometimes plants the seed of strong future 
growth. The wise course to pursue requires judgment and 
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tact. The teacher of elementary algebra encounters a situation 
of this kind when he takes up imaginaries. To a great many 
students \/—1 is bound to remain always merely an “ imagi- 
nary” or impossible number, but to some it can be revealed in 
its true significance as the door leading to a new and fruitful 
field of endeavor, for it leads to a new algebra, a more extended 
number system, where our old unit of everyday life is not the 
only unit. Thus the ideas are broadened and made receptive to 
still wider generalizations to come later. 

No more striking results in mathematics have been attained 
than those which have followed from investigations into the 
foundations upon which geometry rests. The geometry of the 
school, however, must remain, as it has been, the geometry of 
our experience. As a result of these investigations, however, 
we are more ready than was the past generation of teachers to 
admit that experience and intuition play a significant part in the 
study of geometry. We do not insist so much as formerly upon 
definitions of such concepts as point, right line, and angle, be- 
cause we realize that the pupil knows by intuition and from ex- 
perience what they mean. In fact no satisfactory definitions of 
these and similar concepts have as yet been given, and perhaps 
never will be given. So also with many propositions. In 
short, we recognize, or perhaps I would better say we frankly 
acknowledge, that geometry is not such a perfect bit of logical 
deduction as we have been inclined in the past to con- 
sider it. I would not have you think that I am disparaging the 
value of geometrical reasoning; far from it; I am only trying 
to point out that we are willing to readjust our views as to what 
it is permissible to accept as the foundation upon which to build 
up our logically derived series of theorems. The difference is 
that we now know that as we vary the foundation we vary in 
many respects the superstructure, and that we actually have a 
choice in the matter of the foundation. It remains true, how- 
ever, that for the geometry of our high schools the foundation 
chosen must be that of everyday experience. If you have not 
read the Provisional Report of the National Committee of Fif- 
teen on Geometry Syllabus, I would advise you to do so. The 
historical introduction is especially important and suggestive. 
The committee in their suggestions as to details, that is, in the 
list of propositions and their classification into those requir- 
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ing rigorous proof, and those for which only informal proof 
is desirable, lean away from the side of rigor rather more 
than seems to me personally to be wise, but this is a question 
which each teacher must decide for himself. My feeling is 
based not so much upon consideration of the requirements of 
the subject as it is upon my experience with students of careless 
or inexact mental habit. So many students show these qualities 
in their mathematical work that I shrink from anything which 
may encourage it. Insistence upon clearly stated geometric 
demonstrations is a foe to inexactness. 

I often wonder whether we do enough in our teaching of 
mathematics to impress upon our students the surpassing beauty 
and profound reach of the science. I ought not to say that I 
wonder whether. we do this, because I am well assured that we 
do not. It is not unusual to hear the pursuit of mathematical 
study decried as being dry, uninteresting and dehumanizing. 
It is true that the necessities of the case require that we devote 
most of our time and effort to mere drill in the mechanical 
operations, and it is not to be wondered at that students become 
lost in attention to detail, and fail to get a broad, general view 
of what it is all about. The teacher standing above, as though 
on a hill top, can see the distant view, but the student grubbing 
in what to him is more or less of a jungle, if not a jumble, does 
not get this view. The teacher should try now and then to give 
him a glimpse ahead so that he can, to some extent at least, see 
things in their true perspective. One of the old Greek mathe- 
maticians is reported to have said, “The Deity continually 
geometrizes.” This, I take it, was only another way of stating 
that the whole physical universe “lives and moves and has its 
being” on a basis of mathematical law. This defines the scope 
of our science, and if we endeavor to bring our students to an 
acquaintance with this which is the real incentive to mathe- 
matical study and investigation, we shall, I think, be rewarded 
with a more general interest and with an occasional burst of 
enthusiasm. I remember reading in a little book describing 
life at Yale at about the middle of the last century, a little story 
which has some point in this connection. It was the custom 
at that time for the different tutors in the College to take turns 
in leading the services at morning chapel, and upon one occasion, 
when one of the mathematical tutors was officiating in this 
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capacity, he began his prayer in the following words, “O Thou 
who guidest the motions of the heavenly bodies as they move 
in their appointed orbits, the force varying directly as the mass 
and inversely as the square of the distance,” . . . Poor fellow! 
It was ludicrous enough we must admit but at least we can see ‘ 
that he did not lack an appreciation of the dignity of mathe- 

é matical principles and their far-reaching importance, although 

we should probably prefer to use other opportunities of bring- 

ing these things to our hearers’ attention. 
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WHAT SHOULD COMPRISE THE SUBJECT MATTER 
OF THE ARITHMETIC IN THE ELEMENTARY 
SCHOOLS AND IN WHAT GRADES SHOULD 
FORMAL ARITHMETIC BE TAUGHT? 


By H. J. WicgHTMAN. 


The Lord, the school and society are responsible for the type 
of individuals that gets into the high schools, and after the Lord 
and society have done all that we can expect them to do for 
some time to come, there is left a much larger problem than 
simply to find the G.C.D. or the L.C.M. The child is an active 
thinking individual, if we do not suppress his activity and mech- 
anize his thinking and convert him into a jumping-jack which 
responds only as the teacher pulls the strings and then appar- 
ently in a way that suggests need of lubrication. I have nothing 
but pity for the child who is allowed to think only through the 
ruts made by the juggernaut of mechanical teaching. Formal 
mental discipline, as interpreted by the Gradgrind martinet with 
its memoriter and rule-stuffing accompaniment, has been the 
fetish which has blocked the road for the development of child- 
hood in mathematics for a long time. 

It is no wonder that teachers of high schools say that the 
pupils they get are unable to take the initiative in any new type 
of reasoning and are unable to generalize and get the essence out 
of any considerable body of data. And these high schools get 
only the cream of the academic-minded pupils, whereas the 
grades are dealing with all types of pupils during the compul- 
sory attendance period. The human weeds found in the grades 
are apt to interfere with the development of the type destined 
to reach the highest intellectual fruitage unless wise provision 
is made for their early segregation. 

In this paper I shall emphasize aim and method rather than 
matter, because through aim and method, which will determine 
the matter and which will recognize the type of individual being 
dealt with, must come our salvation and our future better prac- 
tice and results. 
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Elementary school arithmetic work divides into two general 
divisions in conformity to the psychological or natural division 
of the grades from the basis of a child’s development, into the 
primary four years, and the grammar four years. 

Formal work, as I interpret it in the topic given me for this 
paper, really begins with the grammar grades, the second four 
years. Formal work to me means logical step reasoning on 
problems (not process work or example solution). I would 
thus make formal work begin at the time that pre-solution state- 
ments begin to be emphasized. Mechanical solutions may be 
formal as to the machinery of production of answers, but they 
involve no reasoning on the part of the pupil, or so little con- 
secutive logical thought that they are purely process imitations. 
The pupil acquires process forms through imitative doing from 
the very first, but reasoning is not harnessed to the performance 
until years later. We must always be mindful of the fact that 
one does not gain strength or power through the activity or 
exertions of another. We must also recognize the fact that 
children cannot assimilate the conclusions or rules worked out 
by any text-book-maker simply through memorizing the same 
and using them in a routine mechanical way to solve problems. 
We must not allow teachers or text-books to do all the organized 
thinking for the pupils and to present them with conclusions or 
rules to pigeon-hole in their memories. A pupil's reasoning 
must act upon the raw material of problems to make the why 
of doing clear. A rule, as well as a definition, is an abomina- 
tion where it is the beginning rather than the conclusion of 
pupils’ personal work and effort. To make myself clear per- 
haps this last statement needs explanation. Formulas like 27R 
and #R*, borrowing and carrying in subtraction and addition, 
inverting the fractional divisor to simplify work by multiplica- 
tion, cancellation, etc., are simply taken as process data by the 
child, and reasons for their use are reserved until the pupil is 
ready to understand without a serious waste of time. A child 
of the fourth grade can gain skill and fix the operation or process 
of dividing one fraction by another, but it is unpedagogical to 
attempt to force the why upon him until one or two years later. 
To all of us some things clear up long after we have passed the 
performance stage. The child may learn a process through 
doing long before he is able to understand the whys for every 
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step, but his mental machinery should not be clogged by the 
meaningless verbiage of memorized rules. 

The primary work must have as its basic trend conformity to 
the natural or physiological growth or development of the child, 
so that it will make the most of the keen memory of this period 
in fixing data and tables which must be rooted deep and firmly, 
and so that it will not attempt to force logical reasoning at a 
time when it will but blunt and stunt development. 

The grammar work must be responsive and responsible to the 
every-day practical life demands, adjusted, to some extent, to 
fit the community experiences of the child. 

In primary work the child occupies the center of the stage 
and all lines of effort converge to him rather than to the subject. 

In grammar grade work the subject shares the arena and the 
method takes on large importance. As the express train is 
superior to the old Conestoga coach for transportation, so is 
one method, chiefly because of the aim back of it, superior to 
another in training children to initiative thinking. 

The primary work must make real and clear the fundamental 
number relations chiefly with the play motive as the medium. 

The grammar work must perfect skill in fundamental opera- 
tions and establish processes for practical solution of all needed 
forms of problems. In this the preparation for high school is 
only a by-product of the preparation for life, not the aim of 
grade work. 

Both primary and grammar grades give children power 
through much practice in getting their own data for problems, 
and in making problems, in order that they may see the condi- 
tions in their right relations in individual problems when taken 
from books. 

Both primary and grammar grades give much practice in 
doing problems in distinction from simply working problems, 
in order to properly motivate the work, make it real, and make 
it function in commonsense results. For example, we want 
problems such as: Find the number of gallons of water that 
this tank or that tank will hold. Find the number of pupils’ 
desks that can be legally placed in this room under the require- 
ment of 200 cu. ft. of air per pupil. Get the proceeds of this 
note or of that note which will be put into the hands of pupils 
without further comment. Find the cost of reflooring this 
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room, or any other room specified, with first quality white 
maple, purchased of a definite dealer. This doing of problems 
in which pupils must take the initiative in ascertaining data as 
they would have to do in real life brings a touch of reality and 
interest into the arithmetic work that is absolutely vital and 
which adds tone and quality to the thinking and to the results. 
All right reasoning must come from a comprehensive view of 
the facts involved. We cannot always confine pupils to prob- 
lems touching their limited experiences, but we can bring with 
the new problems new experiences if pupils find their own data. 
We cannot educate children against their will, and they have 
little will to acquire and little desire to work until they have 
fixed a definite motive as a result of interest. We must not, 
however, fail to note that problems which may be real and con- 
crete to adults may be very unreal, foreign and out of time for 
pupils of a particular grade. Please mark that doing problems 
is a very different thing from working problems and develops 
an entirely different fiber of reasoning; the doing of problems 
develops power for initiative thought because it demands initia- 
tive thinking. 

In the primary grades the forms of practical expression and 
solution including a knowledge of signs and terms are fixed. 
Solutions should be in direct, short-cut, business forms. It is 
foolish to express a series of numbers with plus signs between 
them when these numbers must be rewritten in columns for 
solution. All algorisms should be practical and economical of 
effort, at least in their habitual form. There is a field for 
someone to work out uniform algorisms that shall satisfy first 
psychological, and, second, service needs. 

In the grammar grades the complete statement or expression 
in equation form of the entire problem before any work is done 
requires the pupil to think through the problem and note condi- 
tions fully, before there is any juggling with figures. This 
complete statement of most problems develops a more indepen- 
dent, rational type of thought power and very materially re- 
duces, through cancellation, etc., the actual work necessary. 
The complete statement of problems as a method is vital also 
in that it overcomes the thinking by driblets which requires six 
dozen questions from the teacher to unloosen a conclusion that 
should spring from one or two definite questions, provided that 
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the pupil has sized up all the facts of the problem in their rela- 
tions to each other and particularly to what is required. The 
complete statement trains pupils to turn their search lights on 
the conditions of a problem as an individual reality and think 
at it until they think through it and rivet a conclusion. It pre- 
vents the thinking in grooves as the adding machine works. 
Instead of producing pattern thinking or doing as working from 
rules and parrot explanations does, the complete statement pro- 
duces constructive thinking which means independence in han- 
dling mathematical data. It is one means to get the pupils to 
think on their own hook and to think determinedly and not by 
starts and spasms. 

The complete statement of arithmetical problems is the one 
most important factor in arithmetic for preparing pupils for 
algebra and geometry work. It overcomes the most serious 
cause of mistakes or errors by demanding an understanding of 
the conditions and language of a problem before trying a hit or 
miss solution. It frustrates any desire of teachers to waste 
time and distract attention of pupils by written step explanations 
during the time of solving. 

In both primary and grammar grades the problems and work 
must enlist the pupil’s real wish to do in the same sense that a 
game of ball gives him motive for self-activity. The character 
of the problems worked, particularly in the primary grades, 
needs radical change to meet the psychological rather than the 
logical or formal standard, otherwise it lacks the proper appeal 
to the child. 

In both primary and grammar grades the natural element of 
competition comes in to help secure accuracy and speed. There 
needs to be exercises with time limits and time records as in a 
1oo-yard dash. We need in teaching to make use of those 
forces which naturally impel pupils to self-exertion in their free 
hours; we need frequently intensity of mental attitude and atten- 
tion; we need more active and less passive attention. 

In both primary and grammar grades there should be close 
correlation with recreative and constructive exercises. 

In both primary and grammar grades the home work should 
comprise exercises for skill and drill, but never new work not 
thoroughly understood. Home work should also aim to elimi- 
nate individual deficiencies in order to bring pupils into right 
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working relations with their fellows. It is archaic to expect 
every pupil of a class to do the same home work irrespective 
of their personal needs. Explanations, as well as attention, 
need to be focused upon difficulties. 

If my hands were not tied, largely by tradition, I would put 
into operation a course in arithmetic, enlarging upon the funda- 
mental idea that can be observed to-day in the city of Gary, 
Indiana, in which the data of arithmetic, the terms and tools 
of solution, and the processes of operation are acquired through 
the self-activity of actually doing real problems. As an exam- 
ple; I would require the eighth grade or finishing class to go 
into the town, select a house that they would wish to build, take 
their own measurements; stake out foundations on the school lot ; 
compute the cost of building cellar and walls of house; get 
actual prices on materials; draw their own rough scale plans; 
floor and roof, plaster and paper the house; construct the chim- 
neys, fire places, etc., etc. All of these things pupils would do 
from their own measurements and data. They would ascertain 
from material men the actual cost of materials and eventually 
would arrive at a definite cost for construction of a house of 
the type selected and would compare this cost with the actual 
cost of erection, checking their errors in estimates. I would 
have pupils borrow money on notes and through building loans ; 
take out a mortgage on the property; have it insured; make out 
tax bills, etc., and through these operations get a review of all 
the phases and operations of arithmetic. Through such real 
work the development of the processes and the opening up of 
the subject comes by actually doing, which is the vital point in 
arithmetic preparation. 

In manual training we have two types of teaching. In one 
we see pupils placed in rows on benches with notebooks and 
pencils and the teacher standing before them lecturing and dic- 
tating in reference to the parts and uses of chisels, planes, saws, 
hammers., etc., giving them definitions and rules of construction. 
In the other type of school we see the pupils determining upon 
something practical to make and learning all they need to know 
about the use and care of chisels, planes, saws, hammers, etc., 
through actually using these tools under the watchful eye and 
direction of the teacher. These pupils in the latter type of 
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school are doing something which has motivated the child’s en- 
ergy and his interest. 

In arithmetic we see the same two types of teaching. In one, 
a class is riveted to recitation benches reciting on rules and defi- 
nitions, working book problems that rarely hitch to the child’s 
interest, getting rather mechanical, formal and indifferent re- 
sults. In the other type of school we see pupils turning their 
thought power upon the actual conditions of real problems which 
they wish to solve, going into the fields, into the workshop, into 
the town, or wherever it may be, to get their data in the natural 
way, coming together with enthusiasm and interest in accom- 
plishing something real, and eventually arriving at operations 
and methods of procedure and such definitions as may seem to 
be needed. I need not comment upon which type of work gives 
the highest type of result as to tone and quality. 

My experience in Altoona, Pa., in connection with a group of 
retarded or slow-developing grammar grade pupils that were 
given an opportunity to go into the school machine shops and 
take a course in practical shop mathematics, leads me to feel 
that if we get our pupils away from book work a great deal 
more than we do and bring them to real problems where they 
must do things and find some of their own data that we will 
accomplish an entirely different type and quality of thinking and 
will develop some originality and initiative in our pupils and will 
overcome most of the criticisms that are being heaped upon 
grade schools and will save to our high schools and higher insti- 
tutions many that now become discouraged and fall by the 
wayside. 

But as I am hampered by tradition and by a board of educa- 
tion who are hampered by tradition and customs of the past and 
as school men in general are so hampered, it is necessary for 
us to lay out a course in mathematics with general boundary 
lines and fences that do not shatter too rudely the ideas of our 
forefathers. We must, however, put in entry wedges as fre- 
quently as possible for the new type of work and particularly 
psychological methods and aims and with these thoughts I sub- 
mit virtually the outline of work that I have arrived at after a 
lifetime of experience as superintendent and study of school 
needs. 
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First GRADE. 


The first grade work aims to give the child a clear and real 
idea of the number relations in the way that he naturally acquires 
facts, through pleasurable activities, games, relaxation and occu- 
pation exercises. These number relations are confined to the 
number as a whole and to the plus, minus, times, division and 
fractional relationships up to and including 10. 

Baby talk is tabooed. Whenever a term is needed the term, 
as it will be used later, is given; thus the child from the first 
uses plus, minus and all the signs of operation without conscious 
drill on these terms. All terms of method, process and opera- 
tion are used incidentally as a wise parent would use the word 
chair in implanting in the baby’s mind the idea. He would say: 
Sit in the chair. Stand by the chair. Put the book in the chair, 
etc. The child learns the word chair through its relationships 
with his life activities. Nothing is more deadening and dwarf- 
ing to the thinking power of the first or second grade child than 
mechanical, formal arithmetic drill work. 

To illustrate what I mean by games to establish number rela- 
tions I give one of a great variety of exercises used. Some 
child is chosen as a leader to play wild horse; he runs down 
the aisle and taps five children who come to the front of the 
room prancing up and down. ‘The leader announces that he 
captured five wild horses which he put in a pen, but three of 
them have jumped the fence and ran away. The teacher places 
on the blackboard 5 — 3, and when the pupil completes his state- 
ment by saying that he has 2 horses left, she puts down the 2 
after the equality sign on the board and reads the statement 5 
less 3 are 2._ Later on the pupil will write the whole expression 
himself which merely represents what he has done just as the 
sentence, John hit the ball, represents something that was done 
right in the school room before the teacher wrote the sentence 
on the blackboard. The teacher asks the pupils to listen and 
repeat what she does and then she raps 5 times and then says 
minus and then raps three times. The pupils do the same, then 
they run to the blackboard and write 5—3==2. ‘The purpose 
of this is to fix the idea of subtraction, not as a bookish fact, 
but as a reality and as something that the child uses and can 
use. The data and figures that a child must later have are 
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simply thrown in as incidentals and the child comes to know 
that these forms are used just as words are used to express cer- 
tain relations of things that he deals with. The resourceful 
teacher will bring in many things that are of vital interest to 
her particular children and will teach the addition relation, the 
multiplication relation, the subtraction relation, the division rela- 
tion, the partition or fractional relation entirely through the 
games and exercises that will furnish activity, physical relaxa- 
tion and abundant pleasure and enjoyment for her pupils. 

I have no use for the “ Nancy” exercises in arithmetic, such 
as abstract 2 and 1, 2 and 2, 2 and 3, 2 and 4 in rotation around 
a class during which pupils are glued to their seats. I want 
some virility to the work from the very first minute. Instead 
of making school life hateful, arithmetic is one of the very best 
subjects to give the pupils the freedom of the class room and 
school and take away that timidity and restraint that is such a 
barrier between home life and the first year of school life. 

I have still less use for those dry bones of arithmetic so 
common in classes presided over by the formal, methodical drill 
master; I want some flesh and blood, some life and activity; I 
want some emphasis placed upon the psychological and natural 
treatment of the subject rather than upon the logical treatment 
considered from the adult standpoint. The first grade is the 
most important grade in the school system. 


SECOND GRADE. (METHOD Most IMPORTANT.) 


Game work of the first grade continued. 

Picturing and expressing on blackboard combinations that 
form numbers to 10 as occupation work. (Domino work.) 

Counting by 2’s, 3’s, 4’s, 5’s, 6’s. 

Master times tables, including 6’s. 

Dividing by 2 up to numbers of 6 times table. 

Counting by 2’s, 3's, 4’s, starting with 1, 2, 3, 4, 5, and 6. 

Fix addition facts by practice in writing and adding three 
numbers of 3 or 4 figures each. 

Subtraction should be treated as a correlative process of addi- 
tion, so that when adding 3+ 5==8 pupils will see 8—5=—3. 
(Subtracting by adding eliminates one set of tables.) 

4, 4, 4, 4 of numbers to 10 which give integers as answers. 
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Trade questions involving change up to 50 cents as subtrac- 
tion drill. 

Inch, 4 ft., 1 ft. and use of ruler in paper construction work 
and in measuring objects, and blackboard work in drawing to 
measure. 

Multiplying, and testing results by addition. 

Roman numbers to 20. 

Fix habit of checking and testing answers. 

Sufficient doing problems to make real and clear the data to 
be memorized. 

Pupils make problems from abstract statements such as 
4+3=— ;also problems based upon games or imaginary con- 
ditions. (Conversion of examples into problems. ) 


Tuirp GRADE. 


Continue occasionally game work so that children will not 
come to look upon number relations as a bookish matter. 

Make automatic all the times tables including the Io's as well 
as all addition and (subtraction) and (division) facts. 

Dry, liquid and linear measures with simple changes of unit 
of measure. Practical problems. 

Reading and writing Hindu numbers. Pointing off as write. 
Roman numerals to the extent found in readers. 

Addition of mixed numbers as 


83 
+ 6} + 143 


Multiplication by easy mixed numbers. 

Short division with divisor 10 or less. Picture problems, 
considering division as correlative process of multiplication. 

Speed contests in multiplication and addition examples. 

Practical review of and drill in all fundamental operations. 

Emphasize comparison of values. Whole numbers and frac- 
tions with problems. Compare 2 with 4, compare 4 with 2, 
compare } with 2, etc. 

Time reading, calendar construction, table. 

Practical surfaces constructed and computed—doing problems 
through construction work. Candy and glove boxes, mats, tiles. 
From market reports find cost of articles used in home. 
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Bills, and work with money and decimal point in all the 


operations. 
FourtH GRADE. 


This grade masters thoroughly the four fundamental opera- 
tions with all signs and practical forms of solution. 

It makes a thorough study of all fractional operations in 
problems of intermediate difficulty. 

It masters tables and works easy problems in measures, 
weights, surfaces, contents, time. 

Sight work with round numbers and easy parts of one dollar. 

Multiplication and division of numbers ending in one or two 
ciphers. 

Long division mastered with quotient always placed above 
dividend as preparation for decimal work. 

Squares of easy numbers with pictures of same. 

Master reading and writing numbers to billions. 

Bank accounts as problems in addition and subtraction. 

Add and subtract mixed numbers. Multiply whole by mixed 
numbers. 

Comparison of values in solution of problems. 

Bills from buying schedules. 

Reduction of practical denominate number terms to higher 
and lower terms. 

Pupils make problems; solve problems in which they secure 
their own data; as, walks, floors, window panes, bins, etc. ; prac- 
tical book problems, emphasizing short processes. Check and 
test results. 

Complete statements of many problems without working. 

Competitive speed drills. 

Addition and subtraction of mixed numbers involving equal- 
izing of denominators of fractions. 

Fractional parts of numbers representing money, denomi- 
nate expressions, concrete and abstract quantities. 

Cubic contents—secure data; build in construction work; 
solve rational problems. 


(To be Continued.) 


NEW BOOKS. 


An Elementary Treatise on Statics. By S. L. Loney. Cambridge: The 
University Press; G. P. Putnam’s Sons, American agents. Pp. 393. 
$4.00 net. 

This work presupposes a knowledge of elementary calculus and solid 
geometry as well as the more fundamental notions of statics. Besides 
others it has chapters on Work, Center of Gravity, Machines, Attraction 
and Potential, and Graphic Solutions. The book seems to be written in 
Professor Loney’s usual clear style and contains much to be commended. 
There are many examples covering a wide range of application and of 
varying degrees of difficulty. 


The Theory of Functions of a Real Variable and the Theory of Fourier’s 
Series. By E. W. Hosson. Cambridge: The University Press; G. P. 
Putnam’s Sons, American agents. Pp. 772. $6.50. 

To adequately express the contents and nature of such an important 
and critical work as this in small space would be impossible. The 
arithmetic continuum, including the arithmetic theory of limits, and the 
nature of the functional relation form the basis for the theory, and the 
object is largely the finding of necessary and sufficient conditions for the 
validity of the limiting processes of analysis. The chapter headings are 
as follows: Number, Theory of Sets of Points, Transfinite Numbers and 
Order-Types, Functions of a Real Variable, Integration, Functions 
Defined by Sequences, Trigonometric Series. 

The keen logic and ability of the author are apparent from beginning 
to end and whatever the topic one finds it treated by a master. 


Kimball’s Commercial Arithmetic. By Gustavus S. Kimratt. New 

York: G. P. Putnam’s Sons. Pp. 418. $1.20 net. 

This book is intended for use in normal, commercial and high schools, 
and for the higher grades of common schools. Though the book treats 
of many topics which are met only in the various forms of business, 
much stress is placed upon the fundamental processes. 


The Teaching of Primary Arithmetic. By Henry Suzzatio. Buston: 

Houghton, Mifflin Company. Pp. 124. 60 cents. 

The author has given in this little volume a rather clear and critical 
discussion of recent tendencies in methods of teaching arithmetic. The 
treatment is from the broad and modern standpoint, and is well worth 
reading by any teacher of elementary or secondary mathematics. 
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A Treatise on Analytical Geometry of Three Dimensions. By GrorcE 
Satmon. Fifth Edition, Revised by Recinatp A. P. Rocers. Vol. I. 
New York: Longmans, Green and Company. Pp. 470. $3.00 net. 


The many friends of Salmon’s books will be delighted that a new 
edition of the solid geometry, which has been so long out of print, has 
made its appearance. The changes from the fourth edition have been 
mainly in the form of additions giving methods and points of view in 
harmony with modern usage. Some paragraphs in the nature of com- 
mentaries and a number of examples illustrative of the text have been 
added. The added material has improved what was already a splendid 
book and no doubt the new edition will receive a hearty welcome. 


The New History. By James H. Ropinson. New York: The Macmillan 

Company. Pp. 266. $1.50 net. 

The author desires to emphasize in this volume “the fact that history 
should not be regarded as a stationary subject which can only progress 
by refining its methods and accumulating, criticizing, and assimilating 
new material, but that it is bound to alter its ideals and aims with the 
general progress of society and of the social sciences, and that it should 
ultimately play an infinitely more important role in our intellectual life 
than it has hitherto done.” 

The layman as well as the historian will find it interesting reading. 


The Philosophical Works of Descartes. Rendered into English by 
ExizasetH S. HALpANE and G. R. T. Ross. Cambridge: The Uni- 
versity Press; G. P. Putnam’s Sons, American agents. Vol. I. Pp. 
452. $3.50. 

This edition aims to give to the English reader all the works of 
Descartes which were originally intended for publication. Parts of his 
works had previously been translated but some of that had been long 
out of print and there never was sufficient to give a thorough compre- 
hension of his views. The works translated in the volume are the 
“Rules,” the “ Method,” the “ Meditations” with the “ Objections and 
Replies,” part of the “ Principles,’ the “Search after Truth,” the 
“ Passions,” and the “ Notes.” 


NOTES AND NEWS. 


The spring meeting of the Philadelphia Section of the Asso- 
ciation of Teachers of Mathematics was held on April 17. In- 
teresting papers were read by Professor Bateman, of Bryn 
Mawr College, on “The Work of an English Mathematical 
Student,” and by Dr. R. L. Moore, of the University of Pennsyl- 
vania, on “ The Axioms of Geometry.” The discussion on the 
latter was opened by Dr. Durell, of the Laurenceville School, 
and Dr. Rorer, of the William Penn High School. 

The following officers for the ensuing year were elected: 
President, Professor Maurice J. Babb, University of Pennsyl- 
vania; Vice-President, Dr. Fletcher Durell, the Laurenceville 
School; Secretary, Elizabeth B. Albrecht, Philadelphia High 
School for Girls; Members of the Executive Committee, Pro- 
fessor C. L. Thornburg, Lehigh University, Mrs. Katherine D. 
Brown, Drexel Institute. 


THE EIGHTEENTH MEETING. 


The eighteenth meeting of the Association was held in Lyman 
Hall, Syracuse University, on Saturday, April 6, 1912. In the 
absence of Dr. Schwatt on account of illness, Dr. Metzler was 
asked to take the chair. The general subject of the meeting 
was the mathematical curriculum of the elementary school. 
The program of the morning was 


I. ADDRESS: 

H. Dean of the Graduate School, Syracuse 
University. 

2. What should comprise the subject matter of the Arithmetic in the 
Elementary Schools and in what grades should formal Arithmetic 
be taught ? 

SPEAKERS : 
H. J. WIGHTMAN, Superintendent of Schools, Lower Merion School 
District, Ardmore, Pa. 
E. Arnovp, State Inspector of Schools, Albany, N. Y. 

3. What minimum of practical applications should be included in a 
course in Arithmetic? 

What additional applications should be included for purposes of 
mental decipline? 
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SPEAKERS : 
C. R. Dootry, in charge of the Educational Work of the Westing- 
house Electric & Mfg. Co., Pittsburgh, Pa. 
Louis L. Park, Superintendent of Apprentices, American Locomo- 
tive Co., Schenectady, N. Y. 
WituiaM Reep, National City Bank of New York. 


After the morning session luncheon was served to those pres- 
ent by the University. 
The programme for the afternoon was as follows: 


4. MISCELLANEOUS BUSINESS. 
5. In what operations in Arithmetic ought a pupil to be required to 
understand the reasons for the steps taken? 
In what operations should such a requirement be postponed to a 
maturer age? 
SPEAKERS : 
ARTHUR M. Curtis, State Normal School, Oneonta, N. Y. 
Miss M. Etsie Davis, City Teachers’ Training School, Buffalo, 
N.. ¥. 
6. Should Algebra be taught in the Elementary Schools? If so, in what 
grades, and what should be the character of the work? 
Should Geometry be taught in the Elementary Schools? If so, in 
what grades, and to what extent? 
SPEAKERS : 
D. J. Ketry, Superintendent of Schools, Rome, N. Y. 
Wu1aM F. Lone, Central High School, Pittsburgh, Pa. 


By all those present the meeting was considered to be as 
good a one as we have ever had. Those not present at the meet- 
ing, though they will have the papers in THE TEACHER, missed 
a good deal of the finest enthusiasm. When such sentiments as 
“We need the data-finding problems to develop initiative,” “‘ The 
average pupil is a myth,” “ Arithmetic exists for the problems 
not the problems for arithmetic,” etc., are the sentiments of 
earnest speakers then surely enthusiasm abounded. 


H. T. Hart, 
Secretary. 


Just Published 


First Year Algebra 


By WEBSTER WELLS 


Professor in the Massachusetts Institute of Technology 


and WALTER W. HART 


Assistant Professor of Mathematics, Teacher's Training Course, 
University of Wisconsin 


I. 
This book is characterized by its ‘‘ teachableness’’ and by its 


thorough and easily understood treatment of the essentials. 


Il. 
The equation is made the core of the course. 
The traditional order of topics is improved by new and effective 
grouping. 
IV. 
Non-essentials are omitted from first year work. 
The subject is enriched and made concrete by problems and 
problem material of exceptional variety and value. 
VI. 
The lessons provide abundance of drill and lead to mastery of 
the fundamentals. 
VII. 
Every page bears evidence of the skill and successful experience 


of authors who are leaders in the improvement of mathematics teach- 
ing in secondary schools. 


Cloth. 330 pages. gocents. 


D.C. HEATH & CO., Publishers 
Boston New York Chicago 
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TEACHERS COLLEGE 


Columbia University 
New York 


The attention of teachers of mathematics is called to the 
following important announcements : 

1. Courses in the teaching of algebra, geometry, and 
arithmetic will be given during the Summer Session of 1912 
by Mr. William E. Breckenridge of the Department of 
Mathematics. 

2. Courses in pure mathematics will be given in the Uni- 
versity by various professors. 

3. The Teachers College Record for March, 1912, is 
devoted entirely to Mathematics in the German Schools, by 
Professor David Eugene Smith and a number of graduate 
students. ‘This will be mailed postpaid on receipt of thirty 
cents. 

4- Professor Smith’s work on Zhe 7eaching of Arithmetic, 
now in its fourth edition, may be secured in cloth binding, 
price seventy-five cents ; in paper binding, thirty cents, post- 
paid. For information address : 


TEACHERS COLLEGE, 
Columbia University NEW YORK CITY 


COTRELL & LEONARD 
ALBANY,N. Y. 


Makers of 


Caps 
GOWNS anp 
Hoops 


To the American Colleges and Universities 
From the Atlantic to the Pacific 


CLASS CONTRACTS A SPECIALTY 


University of Pennsylvania 
Summer School 
Term: July ist to August 10th 


Both undergraduate and graduate courses in the following subjects, 
leading to the degrees of A.B., B.S., M.A., or Ph.D. Anthropology, 
Architecture, Botany, Chemistry, Economics, English, French, German, 
History, Italian, Latin, Library Economy, Mathematics, Music, Pedagogy, 
Philosophy, Physical Education, Physics, Psychology, Public Speaking, 
School Hygiene, Sociology, Spanish and Zoology. 


The Courses in Mathematics include Algebra, Geometry, Plane and 
Spherical Trigonometry, Analytic Geometry, Differential and Integral 
Calculus and the Teaching of Elementary Mathematics. 


Special courses for Architects, Elementary School Teachers, Kinder, 
gartners, High School Teachers, Teachers in charge of School Play- 
grounds and Gardens, Instructors in Physical Education, Social Workers, 
Teachers of Backward Children, Physicians and Clergymen. 


Psychological Clinic, School of Observation, Architectural Drawing- 
rooms, Botanical and School Gardens, Chemical, Physical and Biological 
Laboratories, University Museum, Library, Gymnasium, Swimming Pool- 
and Athletic Grounds, 


For circular and information concerning special railroad and dormi- 
tory rates, address A. DUNCAN YOCUM, Director of the Summer 
School, Box 2, College Hall, University of Pennsylvania, Philadelphia, Pa. 


Set of Models and Goniostat”’ 


A teacher’s Class-Room Device in 
ptactical demonstrations of plane and solid Geometry Projection, 
Descriptive Geometry, Drawing, Perspective Stereom etry, Stere- 
otomy, Axonometry and Crystallography. 


Constructive Drawing. 


A volume containing 140 
problems of practicaj 
problems in Plane Ge- 
ometry. 


The Chicago Mathematical Supply House 


2019 Mohawk Street CHICAGO, ILL, 
Send for Circulars. 
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20 Reasons Why You Should Purchase 


The No. 12 Model 


HAMMOND 


- Visible Writing. 

. Interchangeable Type. 

. Lightest Touch. 

. Least Key Depression. 

. Perfect and Permanent Aliga- 


ment. 


- Writing in Colors. 

. Least Noise. 

. Manif lding Capacity. 
. Uniform Impression. 


. Best Mimeograph Work. 


WRITE FOR 


11, Any Width of Paper Used. 


12. Greatest Writing Line. 


13. Simplicity of Construction. 


14. Greatest Durability. 

15. Mechanical Perfection. 
16. Back Space Attachment. 
17. Portability. 

18. Least Cost for Repairs. 
19. Perfect Escapement. 

20. Beauty of Finish. 


CATALOG 


The Hammond Typewriter Company 


69th to 70th Streets, East River 
NEW YORK, N. Y. 
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L. C. Smith & Bros. 
Typewriter 


BEFORE selecting a typewriter, you owe it to 
your interests to inspect this new model. It is 
the latest example and highest product of the typewriter manufac- 
turers’ skill, and of our continuous policy of “something still better.” 
The new Model Five includes every practical device and convenience the operator 
can require—all inbui/t as integral parts of the machine itself. 
You will be delighted with its compact completeness. The ball-bearings throughout 
permit adjustments close enough (while still perfectly free-running) to eliminate all 
play and mechanical rattle. An increased volume of work, at least effort, is assured 
by the light, smooth touch and snappy action which does not tire the operator’s fingers. 
Even though ‘‘hard to suit’’ this newest model cannot fail to impress 
you. For the work you want of a typewriter it is without an equal. 


You should read our ‘‘Story of the Ball Bearings,’’ which explains just why the L. C. 
Smith & Bros. Typewriter is the high-efficiency writing machine. rite for literature. 


Branches in all large cities. 


L. C. Smith & Bros. Typewriter Co., for Domes. Sora cuge, N.Y., U.S.A. 


an 
if 
= ROS Ty = 
ENS — 
—— 
—— 


Little Differences 


indicate the boundary between the ordinary and the 
superior. The designs of our jewelry are a little more ex- 
clusive than any others, the workmanship a little finer, 
the quality of the gold and the gems a little better—little 
differences you will certainly appreciate. 


ROLLED GOLD PINS, LOCKETS 
and SLEEVE LINKS 


in quaint new styles for the economical purse. 


STETSON & CROUSE 
127 South Salina Street SYRACUSE, N. Y. 


The 10 and tl! Models of the 
REMINGTON 
are Visible Writers--- ) 
and more 


These new Remingtonmodels supply visible writing 
under new conditions—witout loss of efficiency. 
To realize what this means—the combination of 
Remington strength with visible writing—note the 
type bars. Note them specially. See how they 
are hung in a double row. This gives room for 
the broad pivot bearings. Note the bar itself, the 
strong, rigid bar, the Remington bar you have al- 
ways known, made from a steel drop forging. 
Compare this bar with the ordinary thin bar, 
stamped out of sheet steel, and you will under. 
stand one reison why the very name “‘Remington”’ 

stands for Strength and Reliability in a Typewriter. 


Remington Typewriter Company 
110 S. Ninth St. ee Philadelphia, Pa. 
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THE NEW ERA PRINTING COMPANY 


LANCASTER, PA. 


te prepared to execute in first-class and 
satisfactory manner ali kinds of printing 
and electrotyping. Particular attention 

given to the work of Schools, Colleges, 
} Universities, and Public Institutions. 


Books, Periodicals 
Technical and Scientific Publications 
Monographs, Theses, Catalogues 
Announcements, Reports, etc. 
All Kinds of Commercial Work 


Printers of the Bulletin and Transactions of the 
American Mathematical Society, etc., etc.) 


Publishers will find ovr product ranking 
with the best in workmanship and ma- 
teriai, at satisfactory prices. Our imprint 
; may be found on a number of high-class 
Technical and Scientific Books and Peri- 
edicals. Correspondence solicited. Esti- 
mates furnished. 


THe New ERA Printing ComPANY 
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“SWAN SAFETY 
INKSIGHT 
PEN | 
Think of it! At any moment 
you can tell at a glance how 
much ink is in your penby 
The Little Windows 
No more will you have an empty pen when 
You eine: Break the Little 
Windows and They Never get 
Dirty. Always showing up 


clean and white above the ink 
level. 


No Sweating No Leaking 


~The “Swan Safety Inksight” Pen 
can be caried in any position 
fear of leaking. 
Prices from $2.75 to $6.25 
From Stationers and Jewelers 


MABIE TODD & CO., | 
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